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HE purpose of the present article is 

to show the blood supply of the dif- 

ferent kinds of uterine myomata and 

the influence of various physiological 
and pathological conditions on it, as found 
in the study of one hundred injected uteri 
containing these tumors. 

The literature on this subject is meagre, 
and this fact alone warrants its further 
investigation. Freund, in his excellent mono- 
graph (Zur Lehre von den Blutgefassen der 
normalen und kranken Gebarmutter, Gustav 
Fischer, Jena, 1904), calls attention to the 
need of further study of the blood supply of 
these tumors. He describes the findings in 
five uteri containing myomata which he had 
injected, and reviews the writings of five 


1Presented in part before the American Gynecological Society, May 


America, Philadelphia, November 15, rort. 


other investigators who had _ studied this 
subject with special reference to the etiology 
of uterine myomata. 

Kelly and Cullen, in their work,? refer 
only to the work of Clark,* which deals more 
with the changes in the uterine circulation, 
caused by these tumors and its bearing on the 
etiology of uterine bleeding, than with the 
blood supply of the tumors. 

Since the work of Freund, I have been 
unable to find any reference in the literature 
to the blood supply of myomata, as demon- 
strated by injecting the uterine vessels. 

The material for the present paper con- 
sists of one hundred uteri, each containing 

? Myomata of the Uterus. W. B. Saunders & Co., 1909. 

3The Cause and Significance of Uterine Hamorrhage in Cases of 
Myoma Uteri. Johns Hopkins Bulletin, r89¢, x, 11-20. 


24, 1911; and later before the Clinical Congress of Surgeons of North 


Fig. 1. Small simple, discrete intramural myomata 
and adenomyoma. Colored photograph of a median 
sagittal section of the uterus showing three small intra- 
mural myomata and a diffuse adenomyoma surrounding 
the entire uterine cavity, natural size. Patient, para, 
48 years old, arteries injected with Venetian red and veins 
with ultramarine blue. The venous supply of the myo- 
metrium predominates over the arterial, so that a cut sur- 
face appears blue, with here and there dots and streaks of 
red corresponding to the severed arteries. The myomata, 
including the adenomyoma, appear anemic (venous), 
but notice that they have an arterial supply. 

Fig. 2. Subserous, intramural and submucous myomata. 
Colored photograph of a median sagittal section of the 
uterus, showing one subserous, seven intramural and two 
submucous myomata, reduced in size. Patient, nullipara, 
45 years old, uterus injected as previous one, myomectomy 
four vears before. Note the rich venous supply of the 


myometrium, greater than in the non-myomatous uterus, 
and the relatively anemic (venous) myomata, all of 
which have an arterial supply. The red about the largest 
intramural myoma is an artefact caused by injury to 
the uterus at that place during the operation and subse- 
quent extravasation of the red arterial mass when the 
specimen was injected. 

Fig. 3. Large intramural myoma. Colored photo- 
graph of a median sagittal section of the uterus showing 
an intramural myoma, 11 cm. in diameter, encroaching 
upon the uterine cavity, natural size. Patient, nulli- 
para, 40 years old, injected as previous ones. Note the 
hypertrophied venous plexus of the myometrium, the 
anemic endometrium and the myoma rich in “‘arteries”’ 
but without a single vessel filled with the venous mass. 
Is it an arterial angioma or a myoma? How does the 
arterial blood gain access to the tumor? What is its 
course within the tumor, and how does it escape? 
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one or more of these tumors. These uteri 
I removed at operation, and, as a matter of 
routine, injected soon afterward. I am 
still employing this routine, and as specimens 
have since been obtained which demonstrate 
certain points better, some of them have been 
used in the illustrations. The statistical part 
of the work is based on the first one hundred 
cases. 

The material may be classified, according 
to the pathological condition for which the 
operation was undertaken, as follows: Myo- 
mata, sixty-two; pelvic inflammatory con- 
ditions, including one instance of tuber- 
culosis and another of puerperal infection, 
twelve; ovarian cysts, including two instances 
of ovarian carcinoma, eight; uterine bleeding 
of obscure origin where very small intramural 
myomata were found, and which may or 
may not have been the cause of the bleeding, 
nine; ectopic pregnancy (one tubal and the 
other interstital), two; carcinoma of the body 
of the uterus, three; carcinoma of the cervix, 
two; complete prolapsus of the uterus, two. 

Nearly forty per cent of the material 
was obtained at operations in which the 
uterus was removed for other conditions 
than myomata. In seventy-four uteri re- 
moved under the last-mentioned conditions 
and injected as a matter of routine, myomata 
were encountered in thirty-eight; that is, 
in over one half. Small myomata are more 
readily seen in the injected than in the 
non-injected specimens, and the “‘serial 
slicing’ of the hardened specimens enables 
one to make a more careful examination of 
the uterus than by the laboratory methods 
usually employed. 

My studies have led me to believe that 
these tumors are of even more frequent 
occurrence than previous reports have indi- 
cated, and, also, that the presence of only 
one tumor in a uterus is unusual. One thou- 
sand one hundred and eight tumors were 
encountered in these one hundred uteri, and 
in four uteri, only, was a single tumor found. 


METHODS 
The injection mass used was fifteen per cent 
gelatin which contained in suspension either a 
pigment or some material impervious to the X-ray. 
Venetian red was generally used for the arteries 
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and ultramarine blue for the veins when a double 
injection was desired to show color differentiation. 
If only one system was injected, ultramarine blue 
or Venetian red was used. For radiographs white 
lead, red lead and bismuth subcarbonate (Mallinck- 
rodt) were employed. I specify Mallinckrodt’s 
bismuth because it has proven satisfactory while 
that of another well-known make, which I tried, 
was not; the granules of the latter were too coarse. 
The bismuth was found to be more satisfactory than 
the lead salts because it was more readily kept in 
suspension in the gelatin mass. I have not tried 
the bismuth paste so warmly advocated by Beck! 
for the injection of blood-vessels for stereoscopic 
radiographs as I was obtaining satisfactory results 
with the gelatin mass when his article appeared. A 
mass impervious to the X-ray was used either in 
the arteries or veins in forty-nine uteri, and either 
a single or double pigmented injection in the remain- 
ing fifty-one. 

The specimen was first submerged in a basin of 
warm water, and if only the arterial system was 
to be injected its blood was not washed out. The 
injection mass was forced into the vessels by means 
of a piston syringe fitted with a two-way stop- 
cock. The canulz, to be inserted into the vessels, 
were made from glass tubing, and were connected 
with one outlet of the stop-cock by eight to ten 
inches of rubber tubing, while a similar piece of 
rubber tubing was fitted over the other outlet in 
order to draw the injection mass into the syringe. 
The melted gelatin, poured into a tumbler, was 
placed in a warm-water bath, and to it the pigment 
or bismuth was added and thoroughly mixed by 
stirring. I judge of the amount of pigment to be 
used by the color desired, and bismuth was used 
in the proportion of one part bismuth to three of 
gelatin by volume. After thoroughly stirring the 
mass, it was filtered through four thicknesses of 
gauze and placed again in the water bath. The 
syringe was filled with the injection mass, all air 
was expelled, and the canula was then inserted in 
the severed end of one of the uterine arteries. I 
usually did not tie it, but held it in place with the 
thumb and forefinger of the left hand. The 
mass was slowly forced into the artery and soon 
appeared from the ovarian artery of that side and 
the uterine and ovarian artery of the opposite 
side, as described by Clark. The ends of all oozing 
vessels were clamped with artery forceps. Too 
much force should not be used in injecting the 
mass, otherwise vessels will rupture, causing an 
extravasation of the mass into the tissues. This 
is especially true of specimens obtained from elderly 
women. ‘The entire arterial system may be injected 
from one uterine artery, but I have usually inserted 
the canula into both. 

Occasionally, even in normal appearing uteri, 
some of the injection mass escaped from the 
arteries into the veins. When this occurred, I 


washed out the veins with salt solution or water, 


1 Surgery, Gynecology and Obstetrics, rorr, xii, p. 7. 
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by inserting the canula into one of the veins from 

which the mass was escaping, but even then such 
specimens were misleading. When the specimen 
had been satisfactorily injected, and this was a 
matter of judgment, the uterine vessel, in which the 
canula was last inserted, was clamped and the entire 
speciment placed in cold water (ice water in warm 
weather) until the gelatin solidified. 

If the veins alone were to be injected, the blood 
was first washed out of them by inserting the canula 
into the larger veins, and then into each uterine 
artery, using either warm water or normal saline 
solution. Too much force should not be used, 
otherwise the uterine tissue becomes very oede- 
matous. The venous system was injected through 
the ovarian and uterine veins in a similar manner 
to the injection of the arterial system. 

When both systems were injected, the blood was 
first washed out of the specimen, as already de- 
scribed, and each system was injected separately. 
I have obtained better results when the arterial 
system was injected first and the venous after- 
ward than vice versa. 

After the gelatin had solidified in cold water, the 
specimen was placed in Kaiserling’s solution, or 
ten per cent formalin, until thoroughly hardened; 
this usually took from two to three weeks. Each 
specimen is kept in a bag of cheesecloth, the end of 
which is closed with a linen tape, which is labeled 
with waterproof ink. These bags are stored in 
large jars, and are catalogued so that each specimen 
can be easily found. 

Uteri in which one or both vascular systems were 
injected with the colored mass were cut into serial 
sagittal or cross “‘‘slices.’”” Sometimes a sagittal 
median section was first made, and after the cut 
surfaces were studied the two halves were placed 
together and serial cross slices were made. The 
thickness of the slices varied from 3 mm. to 1.5 cm., 
according to the size of the tumor. 

The slices showing the more interesting cut 
surfaces were placed under water and photographed. 
A large reading glass is very useful in studying the 
cut surfaces. Orthochromatic plates with a ray 
filter were used. Enlargements and lantern slides 
of the more important specimens have been made, 
and some of these have been colored. I have found 
that one can observe minor details in an enlarge- 
ment more readily than in the actual specimen or 
natural size photograph. 

When one vascular system was injected with the 
mass impervious to the X-ray, the other system 
was usually injected with a colored mass, so that a 
photograph of the surface of a section shows 
the vascular system injected with the colored mass, 
and an X-ray of the same slice shows the other 
vascular supply of the entire slice. Before cutting 
the specimen injected with the lead or bismuth 
mass, a stereoscopic radiograph was usually made 
of the entire specimen. These negatives were 
studied in a stereoscope for plates, and prints were 
made of the more interesting ones; the latter were 
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examined in a hand stereoscope. Lantern. slides 
made from the negatives and examined in a special 
stereoscope gave the best results. Serial slices 
were afterward made of the specimen, usually at 
right angles to the long axis of the uterus, because 
the main intrinsic uterine arteries run in_ this 
direction. Stereoscopic radiographs were made of 
these as described above. By examining  stereo- 
scopic radiographs of serial slices, it is possible to 
follow the entire course of each uterine vessel. 
Forty-nine uteri containing myomata were studied 
this way. 

Stereoscopic enlargements were made of small 
portions of several of the radiographs containing 
small myomata, and these were of great assistance 
in following the finer vessels. 

Microscopic sections, for the purpose of diagnosis, 
were made of the atypical specimens only. 

It is impossible to undertake work of this kind 
without the co-operation of others, and it gives me 
pleasure to thank all who have assisted me. I 
am especially indebted to: Dr. Tiffany Lawyer for 
helping me inject the specimens; Dr. J. M. Berry, 
radiographer to the Albany Hospital, for the X-ray 
feature of the work; Dr. Thomas Ordway, director 
of the Bender Laboratory, for the privilege of that 
laboratory, as well as his ever-ready interest; Mr. 
J. A. Glenn for his painstaking care in the photo- 
graphic part of the work, and Mr. Charles Mahon 
for coloring the photographs. 


THE BLOOD SUPPLY OF THE NORMAL 
MYOMETRIUM 


Before attempting to describe the blood 
supply of myomata, it is necessary to refer 
to the blood supply of the tissues in which 
they develop. The course of each uterine 
artery along the side of the uterus and its 
free anastomosis with the ovarian artery 
of the same side is well known. From 
the uterine arteries the main arteries arise 
which supply the uterus itself. The latter 
present many minor variations, but the 
general plan of their origin and course is 
the same. They arise from each uterine 
artery and penetrate either the anterior or 
the posterior uterine wall. At the level of 
the internal os their course within the 
uterine wall is at right angles to the long 
axis of the uterus; below this level it is inclined 
downward, while above it is directed obliquely 
upward, and the arteries themselves are 
larger (see Fig. 4). Frequently one intra- 
mural artery is much larger than the rest 
and appears as a terminal branch of the main 
uterine artery. This is known as the fundal 
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Fig. 8. The nutrient arteries of an intramural myoma, 
6.5 cm. in diameter. Radiograph of a cross slice, 1.5 
cm. thick, of the uterus and through the middle portion 
of the moyma, slightly reduced in size. Patient, nulli- 
para, 32 years old, arteries injected with red lead. The 
myoma occupies the greater portion of the section, the 
uterine cavity being pushed to the right. Two nutrient 
arteries are shown in this illustration (a and b); they were 
the only ones found in the entire specimen and were the 
only evident communication between the arteries of the 
myometrium and those of the tumor. Note the marked 
arterial vascularity of the myoma. It is much more 
vascular (arterial) than the myometrium. 
branch. These main intramural arteries, to 
which the name “arcuate” (quadrantal is 
possibly a better term, as it describes their 
course and each one supplies a quadrantal 
segment of the uterus, corresponding to 
either the anterior or posterior half of the 
Miillerian duct of that side) may be given, 
lie between the outer and the middle third of 
the uterine wall, either the anterior or 
posterior (see Fig. 5). They terminate in 
median peripheral and radial (centripetal) 
branches. Some of the peripheral branches 
of the arcuate arteries of one side anastomose 
freely with similar branches of arcuate 
arteries of the opposite side, thus establish- 
ing a free communication between the two 
uterine arteries and explaining the phenom- 
enon described by Clark, to which reference 
has already been made under ‘ Methods.”’ 
Furthermore, the ramifications of the periph- 
eral branches of the anterior and posterior 
fundal branch of each uterine artery may 
freely communicate about the upper surface 


of each cornu. Along the course of each arcu- 
ate artery, radial (centripetal) and peri ph- 
eral branches arise (see Fig. 5). The 
radial are the larger and more numerous. 
They supply the myometrium mesial to the 
arcuate artery from which they arise, and 
terminate in the endometrium. The periph- 
eral branches nourish the peripheral por- 
tion of the myometrium. I have been able 
to detect in many specimens a free anasto- 
mosis between the finer divisions of the 
peripheral arteries of the same side in the 
outer third of the myometrium and have 
also found a similar anastomosis between 
the basal branches of the radial arteries, 
but am not sure that this is true of the distal 
portions of these arteries. 

The arrangement of the venous system of 
the uterus is as follows: First, a rich plexus 
in the endometrium, which is fed by the 
terminal branches of the radial arteries; 
secondly, a larger plexus of the myometrium 
which communicates with that of the endo- 
metrium. There is often a zone of the myo- 
metrium about the endometrium, which is 
relatively anemic and through which venous 
channels pass, uniting the two plexuses. This 
(protective) zone is possibly an important 
means of regulating physiological as well as 
pathological uterine bleeding. About the 
periphery of the myometrium, especially on 
the sides, and also accompanying the arcuate 
arteries are collecting veins which convey 
the venous blood of the uterus to the uterine 
veins situated between the layers of the 
broad ligament (see Fig. 6). 

To make an exhaustive study of the blood 
supply of myomata, we should ‘understand 
the changes in the uterine blood-vessels 
under all physiological and abnormal con- 
ditions, and, especially when these tumors 
are present. This phase of the subject must 
be reserved for future work, and only the 
more obvious changes in the uterine circula- 
tion will be referred to at this time. 


THE DIFFERENCE IN THE DEGREE OF VAS- 
CULARITY OF THESE TUMORS AS COM- 
PARED WITH THAT OF THE MYOMETRIUM. 

In myomatous uteri in which the arterial 
system is injected, an arterial blood supply is 
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usually evident in the tumors. I cannot 
state that every minute tumor has one, 
because this could only be proven by examin- 
ing serial microscopic sections of the doubtful 
myomata. In this series of over one thou- 
sand tumors of various sizes, all of which 
were studied in the gross and some micro- 
scopically, only a very few were found, and 
these were of very small size, in which blood 
vessels filled with the arterial mass couid 
not be easily seen with the naked eye. The 
failure to detect arteries in these few doubtful 
cases may have been due to the fact that the 
vessels were too small to be seen, to an in- 
complete injection, that the sections of the 
tumor did not happen to expose the vessels 
or possibly there were none present. The 
arteries of the uterus are frequently increased 
in size in uteri containing myomata, espe- 
cially the arteries supplying the larger tumors. 
Their number may be also increased, but of 
this I am not sure. 

The degree of arterial vascularity of the 
tumors themselves varies greatly in individual 
cases. There does not seem to be any 
general rule unless it is that as each tumor 
increases in size it becomes more vascular. 
Small tumors are usually (but not always) 
less vascular (arterial) than the neighboring 
myometrium, while the larger tumors are 
usually more vascular (see Figs. 1, 2, and 3). 

Mvematous uteri in which the venous 
system is injected present a strikingly dif- 
ferent picture. The normal uterus has a 
very extensive venous supply; it so pre- 
dominates over the arterial that the uterus, 
which is doubly injected (arteries red and 
veins blue) appears blue on section, with 
here and there dots and threads of red 
corresponding to the arcuate arteries and 
their principal branches. In the uteri con- 
taining only subserous or small intramural 
myomata the venous plexuses are unchanged 
or only slightly greater than in non-myo- 
matous uteri (see Fig. 1), while in uteri 
containing the larger intramural myomata 
there is a great increase in the venous plexus 
of the myometrium, especially around the 
periphery of the tumors (see Figs. 2 and 3). 

The cut surfaces of myomatous uteri in 
which the venous system is injected show 


Fig. 9. ‘Intrinsic arteries” in an intramural myoma 
(1.2 cm. in diameter), showing proliferation. Radiograph 
of a cross slice, 4 mm. thick, of the uterus and through 
the middle third of the myoma, same uterus shown in 
Fig. 7, but another myoma, natural size. The tumor is 
situated in the lower left quardant of the illustration. 
Only a small portion of its nutrient artery appears in this 
slice. The active proliferation of the intrinsic “arteries” 
of the tumor is shown. 
that these tumors usually have very few 
veins and so appear anemic (venous). In 
some it is impossible to demonstrate any 
vessels filled with the venous injection mass, 
even though the tumor contains many vessels 
filled with the arterial mass and the venous 
injection of the remainder of the uterus 
appears to be perfect (see Fig. 3). Usually 
a few veins are present about the periphery 
or throughout the substance of the tumor, 
and occasionally, but very rarely, a myoma 
is found in which there are many vessels 
filled with the venous injection mass (see 
Figs. 1 and 2). I have, however, never seen 
one with as rich a venous supply as the 
adjacent myometrium. 

The vascularity of myomata differs from 
that of the myometrium in which they occur 
by the fact that it is frequently greater in its 
arterial supply, but always less in its venous. 

Certain questions naturally present them- 
selves: How does the arterial blood gain 
access to these tumors? What changes 
take place within them? Where and how 
does the exchange between arterial and 
venous blood occur? In order to answer 
these questions, the different varieties of 
myomata were studied by means of stereo- 
scopic radiographs of specimens, the arterial 
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Fig. 13. Veins in an intramural myoma (2.5 cm. in 
its largest diameter). Radiograph of a median sagittal 
slice, 3 mm. thick, of the uterus and myoma, natural 
size. Patient, para, 36 vears old, veins injected with bis- 
muth. The rich venous plexuses of the endometrium 
and myometrium are shown, as well as the hypertrophy 
of the portion of the myometrial plexus about the myoma. 
The myoma is relatively anemic (venous), but a few 
small veins may be seen scattered throughout its sub- 
stance and in the edges of the tumor. 


or venous system of which had been injected 
with a mass impervious to the X-Ray. 


THE CLASSIFICATION OF UTERINE MYOMATA 

Myomata may arise in the body of the 
uterus, the usual situation, or in the cervix. 
They may be grouped topographically into 
the intramural, the subserous, including intra- 
ligamentary, and retroperitoneal, and the sub- 
mucous (the usual classification). We may 
also group them topographically according 
to the source of their main arterial supply 
into peripheral and radial. <A_ peripheral 
myoma is one nourished by a_ peripheral 
branch or branches of an arcuate artery, 
and we may further locate it by designating 
which arcuate artery. All peripheral tumors 
are either intramural, subserous, intraliga- 


mentary or retroperitoneal. A radial tumor 
is one nourished by a radial branch or 
branches of an arcuate artery, and _ these 
may be of the I, II or III order. A radial 
tumor of the I order is nourished by branches 
from the radial artery near its origin from 
the arcuate artery. This tumor may remain 
intramural or may eventually push its way 
outward, becoming subserous, intraligamen- 
tary or retroperitoneal. When it does so, 
however, it pushes the arcuate artery before 
it. We can, therefore, determine whether a 
given intramural, subserous, intraligament- 
ary or retroperitoneal myoma is a peripheral 
or radial tumor by the relation it bears to its 
arcuate artery. If peripheral, the tumor lies 
outside, if radial, it lies inside the arcuate 
artery, even though the tumor is subserous, 
intraligamentary or retroperitoneal. A radial 
tumor of the IT order is nourished by branches 
supplying the center of the myometrium, and 
usually remains intramural. <A radial tumor 
of the III order is nourished by branches of a 
radial artery near or just beneath the mucosa 
of the endometrium and therefore becomes 
submucous. 

These tumors may also differ morpholog- 
ically; a myoma may be simple, that is, 
uninodular, or compound. In the latter 
case it may be referred to as conglomerate 
or multinodular. It may be discrete with 
sharply defined limits, or diffuse, merging 
gradually into the surrounding tissues. We 
must also consider a somewhat unusual form, 
the so-called ‘“‘adenomyoma,”’ in which glan- 
dular structures are found. All myomata re- 
ferred to in this paper are simple, discrete and 
of the body of the uterus, unless otherwise 
stated. 

INTRAMURAL MYOMATA 

As the majority of myomata are primarily 
intramural, and as this is the most frequent 
variety encountered, their blood supply will 
be presented first. How does the blood gain 
access to these tumors? What is its course 
in the tumor? And how does it get out? 

Stereoscopic radiographs of specimens 
whose arteries have been injected with a 
mass impervious to these rays enable us to 
study the first two questions. The arterial 
supply of an entire small tumor may be 
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studied by a stereoscopic radiograph of a 
slice of the uterus containing the tumor. 
The larger specimens are cut into serial 
slices from .5 to 1.5 cm. thick, and stereo- 
scopic radiographs are made of these. 

Stereoscopic radiographs of these tumors 
demonstrate that each tumor has a nutrient 
artery or arteries. The former I have found 
to be the general rule in the smaller myomata 
(see Fig. 7). The nutrient artery, either a 
peripheral or radial branch of an arcuate 
artery, envelops the tumor by means of its 
branches and the latter penetrate the sub- 
stance of the myoma. Sometimes there is 
more than one nutrient artery (see Figs. 8 
and 11). As the tumor increases in size its 
nutrient artery or arteries enlarge and also 
the arcuate artery from which they arise. 
We may be able to see in a stereoscopic 
radiograph of the entire uterus a hypertro- 
phied arcuate ariery with a nutrient artery 
supplying the vessels of the myoma. 

Are the nutrient arteries the only means 
of communication between the “arteries” 
of the tumor and those of the myometrium? 
I have found this apparently true in may of 
the small myomata, but even in these we 
must remember that the branches of its 
nutrient artery may communicate with those 
of arteries in the surrounding myometrium. 
Under these circumstances the arteries com- 
municating with the nutrient artery may 
contribute to the blood supply of the tumor. 
In Fig. to there is not any evident communi- 
cation between the arteries of the tumor and 
those of the uterus. In Fig. 11 (a) is the 
primary nutrient artery and (b), which com- 
municates with it, is the secondary one. In 
several of the larger tumors I have found 
an arterial communication aside from the 
nutrient arteries, that is, between the arte- 
rioles of the myometrium about the myoma 
and similar vessels in the periphery of the 
tumor (see Fig. 12). 

Do these tumors primarily have only one 
nutrient artery? If so, what is the origin 
of others which may be present and of the 
arteriole communication described above? 
I am unable to answer definitely either ques- 
tion, but to believe that all myomata have 
primarily only one nutrient artery, that the 
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Fig. 14. Veins in an intramural myoma (5 cm. in diam- 
eter), beginning to encroach on the uterine cavity. Radi- 
ograph of a median sagittal slice, 6 mm. thick, of the 
uterus and myoma, natural size. Patient, para, 41 years 
old, veins injected with bismuth. As in the preceding 
illustration, the tumor is relatively anwmic (venous). 
Veins, however, are present in the substance of the tumor 
near the periphery and, especially, at its base. These 
veins communicate with the venous plexus about the 
tumor. The cervix is anemic, due to the failure to in- 
ject the cervical veins. 
second nutrient arteries arise from branches 
of arteries which communicate with the main 
nutrient artery, and also that arterioles in the 
surrounding myometrium’ may later com- 
municate with those in the myoma. As the 
tumors increase in size or alter their position 
by rotation or otherwise, the secondary nutri- 
ent vessels may assume a more important réle 
and branches of the primary artery may be 
widely separated from each other. We know 
that a subserous myoma may become ad- 
herent to and derive part of its blood supply 
from adjacent structures. So intramural 
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Fig. 18. 
Radiograph of a cross slice, 3 mm. thick, of the anterior 
uterine wall, showing two subserous myomata, viewed from 


Arterial supply of two subserous myomata. 


below, natural size. Patient, para, 40 years old, arteries 
injected with bismuth. The larger tumor, 3 cm. in diam- 
eter, is very vascular (arterial). Its nutrient artery is 
hypertrophied, and divides into many branches which 
penetrate the tumor. 


myomata might become secondarily adherent 
to and derive part of their blood supply from 
portions of the myometrium about them. 
The arteriole communication which I have 
mentioned may arise in the following way: 
The contractions of the uterus and the 
changes in the position of the myomata 
might cause ‘‘adhesions”’ between the tumors 
and their surrounding myometrium, leading 
to the development of blood-vessels between 
the two. 

In every intramural myoma that I have 
studied by means of stereoscopic radiographs 
I have been able to find its nutrient artery 
or arteries. In some they have been the only 
source of arterial blood and in all apparently 
the chief one. All other arterial communica- 
tions are usually of secondary importance. 

peripheral intramural myoma may 
become subserous, intraligamentary, or retro- 
peritoneal and when it does, its nutrient artery 
is carried with it, and the arcuate artery from 
which it arises is drawn out. A radial tumor 
arising near the arcuate artery may also 
become subserous or intraligamentary and its 
nutrient artery is also carried with it; but in 
this case the arcuate artery from which it 
arises is pushed outward by the tumor. A 
radial tumor arising near the endometrium 
may protrude into the uterine cavity, and its 
nutrient artery or arteries accompany it. 

The intrinsic ‘‘arteries” (vessels filled with 
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the arterial injection mass) of myomata 
present varied pictures, in marked contrast 
to the symmetrical and almost diagrammatic 
arrangement of the arteries of the myome- 
trium. They lack the corkscrew appearance. 
They are sometimes scanty, especially those 
of the small tumors less than 1 cm. in diam- 
eter (see Fig. 7), but even these, however, 
are occasionally very vascular. In the larger 
tumors the ‘‘arteries”’ are usually numerous, 
so that the tumor is often more vascular 
(arterial) than the myometrium, and _ its 
blood-vessels may be larger (see Figs. 8. 10 
and 12). 

Two pictures present themselves. First, 
a diffuse proliferation of the intrinsic vessels 
and their branches. which extend in all 
directions throughout the tumor (see Fig. 
8). The second picture is even more inter- 
esting, i.e., the development within the tumor 
of ‘‘arterial trees,” whose branches or roots 
communicate with those of other trees. 
Some are long and slender like vines; others 
resemble trees; still others bushes. 
There may be a representation of the entire 
trees, bushes or vines with their main trunks, 
roots and branches. The X-ray picture often 
suggests an arterial angioma rather than a 
myoma (see Figs. 10 and 12). 

How does the blood escape from the 
tumor? I have demonstrated the varied 
and often extensive vascular arterial system, 
and have shown that the intrinsic veins are 
often scanty and in some tumors are appar- 
ently lacking. It seems improbable that the 
scanty venous system is apparent and not 
real, or that their scarcity is due to failure 
in injecting the specimen. 

Two places may be suggested where the 
exchange between the arterial and venous 
blood occurs. First, within the tumor; 
second, the blood enters by arteries and 
leaves by arteries, the exchange occurring 
outside the tumor. I have proven that the 
first at times occurs. Not only may veins 
occasionally be found throughout the tumor 
as shown in Figs. 13 and 14, but during the 
injection of certain specimens some of the 
arterial mass has escaped from the arteries 
into the veins of the tumor as suggested by 
the subsequent injection of the specimen with 
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Fig. 19. Venous supply of two subserous myomata, 
2; natural size. Photograph of upper surface of uterus 
containing a large intramural myoma in its posterior wall 
and two small subserous myomata arising from its anterior 
wall. Same specimen as preceding one. Veins injected 
with ultramarine blue. Veins can be seen extending over 
the surface of the subserous myomata and apparently 
through these the blood within the tumor is returned to 
the veins of the myometrium 


the venous mass and finding both masses 
in the same vein. In one specimen. this 
exchange was so free that not only was the 
arterial mass forced into the veins, but the 
venous mass in turn was forced back into 
arteries. The other possible place for the 
exchange between arterial and venous blood 
I have not been able to demonstrate, but 
have suggested it on account of the scarcity 
and even apparent absence of veins in some 
of the tumors (see Fig. 15). 


N 
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Fig. 20. Venous supply of uterine myomata. Photo- 
graph of cross section of uterus 1.5 cm. below the fundus. 
Same specimen as preceding one. Intrinsic veins may be 
seen in the substance of the intramural myoma but none 
in the cut surface of the larger subserous myoma.  .\ 
polyp is present in the uterine cavity. 


SUBSEROUS (INCLUDING INTRALIGAMENTARY 
AND RETROPERITONEAL) MYOMATA 
Next to the intramural tumors the sub- 
serous is the most frequent variety. Some 
start just beneath the peritoneum, while 
others, possibly the majority, were originally 
intramural; but as they increased in size 
they grew in the direction of least resistance, 
out of and away from the myometrium. We 
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Fig. 21. Pedunculated submucous myoma, presenting 
at the external os. Photograph of a median sagittal 
section of the uterus and tumor, slightly reduced in size. 
Patient, para, 50 years old, arteries injected with bismuth 
and veins with ultramarine blue. The tumor is encap- 
sulated and veins may be seen in its capsule and in the 
substance of the tumor at its base. See Fig. 22 for arte- 
rial supply. 


may recognize three varieties of subserous 
myomata, according to their relation to the 
myometrium: (1) the embedded, in which 
one pole of an intramural myoma has just 
appeared beneath the peritoneum; (2) the 
sessile, either a later stage of the first or it 
may have been primarily subserous; and (3) 
the pedunculated. 

The majority of these tumors are nourished 
by peripheral arteries, but as has been shown 
it is possible for even a radial tumor to become 
subserous. 

In examining these tumors by means of 
stereoscopic radiographs, we must bear in 
mind that the blood-vessels seen in the 
tumor mass, protruding from the surface of 


Fig. 22. Pedunculated submucous myoma presenting 
at the external os. Radiograph of a median sagittal 
slice, 1 cm. thick, of the uterus and tumor. From same 
specimen as Fig. 21, slightly reduced in size. The tumor 
is encapsulated. A portion of its nutrient artery may be 
seen in the pedicle and also vessels supplying the capsule. 
The latter apparently help nourish the tumor. There 
is apparently an increase in number of the branches of 
the main intrinsic uterine arteries. 


the uterus, are not only those of the myoma 
but also of its capsule, which consists of 
peritoneum distally and myometrium about 
the base of the tumor; the more sessile the 
tumor, the greater the amount of myometrium 
about it (see Fig. 17). 

The blood supply of the embedded sub- 
serous myoma is similar to that of the intra- 
mural. 

The growth of the tumor away from the 
uterus may alter its blood supply by con- 
stricting the vessels about its base and inter- 
fering with the development of secondary 
nutrient vessels. | Nevertheless, subserous 
myomata may be very large and are often 
well supplied with arterial blood. I have 
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had the opportunity to study a large number 
of small pedunculated subserous myomata, 
but only four which were over 10 cm. in 
diameter. Three of the four large tumors 
were compound, and will be considered under 
the head of compound tumors. 

The arterial supply of the small sessile 
and pedunculated tumors is apparently sim- 
ilar to that of small intramural tumors, the 
only difference being that the branches of 
the nutrient artery are more apt to penetrate 
the substance of the tumor in one place, at 
the base, rather than in several places about 
the periphery of the tumor (see Figs. 16, 
17 and 18). I have not seen the same degree 
of proliferation and new formation of the 
intrinsic ‘‘arteries’’ in these tumors as in 
the intramural myomata, but, on the other 
hand, I have not studied enough large 
subserous tumors to decide this. The venous 
supply of these tumors is apparently similar 
to the intramural. In some of the tumors 
of the subserous variety, large veins are 
found over the surface and in others within 
the substance of the tumor (see Fig. 19). 
In washing the blood out of these tumors I 
have been able to demonstrate that in some 
the blood escaped by the veins extending 
over the surface. In one doubly injected 
specimen I found both injection masses in 
a large vein within the substance of the tumor. 
This suggests that at least some of the 
arterial blood escaped into veins within the 
substance of the tumor. 


SUBMUCOUS MYOMATA 


These tumors are all nourished by radial 
arteries and are, therefore, radial tumors. 
We may classify them as we did the subserous 
variety into the embedded, only one surface 
being in contact with the endometrium, the 
sessile, and the pedunculated. The blood 
supply of the first two groups is similar to 
that of the intramural variety. 

I had the opportunity to study several 
pedunculated submucous myomata in uteri 
injected with the colored masses, but only 
four, one of which presented at the external 
os (see Figs. 21 and 22), whose arteries had 
been injected with a mass impervious to 
the X-rays. In three of the latter, stereo- 


Fig. 23. The arterial supply of a compound subserous 
myoma to cm. in its largest diameter. Radiograph of 
the entire tumor and upper portion of the uterus, reduced 
to 14 size. Patient, nullipara, 39 years old, arteries in- 
jected with bismuth. The uterine artery from which the 
tumor derives its blood supply is greatly enlarged, and 
apparently the greater portion of its blood is diverted 
from the uterus to the tumor. The tumor is composed 
of many simple myomata. See next illustration. 


scopic pictures of the entire uterus were 
made before cutting them. In two of the 
three the hypertrophied radial nutrient artery 
could be plainly seen in the stereoscopic 
picture of the entire uterus, and the arcuate 
artery from which each arose was enlarged. 
The third was apparently nourished by 
several radial arteries. In the fourth, the 
radial nutrient artery (hypertrophied) was 
demonstrated in one of the sagittal slices. 
In three of the four tumors there was marked 
proliferation of the “intrinsic arteries.” 


COMPOUND OR CONGLOMERATE MYOMATA 

These are a cluster of simple myomata 
united by a connective tissue stroma which 
contains the nutrient vessels (both arteries 
and veins). The entire mass seems to have 
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Fig. 25. Intrinsic arteries in a rapidly growing intra- 

mural myoma, showing great vascularity. Radiograph 
of a median sagittal slice, 8 mm. thick, of the uterus and 
tumor, slightly reduced in size. Patient, para, 44 years 
old, arteries injected with red lead. The uterus with 
tumor nearly doubled its size in a month’s time, compare 
the arterial system of the tumor with that of the myo- 
metrium. A diminution of the vascularity of the tumer 
and the ‘‘drying”’ of its tissue might cause it to shrink, 
so that it may eventually apparently disappear. 
a common ‘‘capsule.”” This variety is less 
frequent than the simple myomata. The 
three largest compound tumors in my series 
were of the pedunculated subserous type. 
The blood supply of the separate nodules 
appears to be similar to that of the simple 
myomata (see Figs. 23 and 24). 


DIFFUSE MYOMATA 

This type was encountered in six uteri, 
and five proved to be ‘“‘adenomyoma.” 
The other two were injected only with the 
colored gelatin mass and were found to con- 
tain arteries and a poor venous blood supply 
(as other myomata). Aside from this I was 
unable to study further details of their blood 
supply. 
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\DENOMYOMATA 


This condition was found in six uteri, all of 
which contained other varieties of myomata. 
In five the growth was continuous with a 
portion of the endometrium and diffusely in- 
volved the myometrium to a varying degree. 
In the sixth, glandular tissue was found in a 
discrete simple intramural myoma which did 
not come in contact with the endometrium. 
In one of the five the growth surrounded the 
entire uterine cavity and involved over one- 
third of the uterine wall (see Fig. 1). In 
one specimen the arteries alone were injected, 
in three there was a double injection with 
pigment——arteries red and veins blue—-and 
in the remaining two the arteries were injected 
with bismuth and veins with ultramarine 
blue. The same difference in vascularity 
between these tumors and the myometrium 
was shown as in the simple myomata (see 
Fig. 1). They are well supplied with arterial 
blood and the veins are few in numbers, so 
that the growth appeared relatively ‘ane- 
mic’’ as compared with the myometrium, 
which is rich in venous blood. Stereoscopic 
radiographs demonstrated the richness of 
the arterial supply, but on account of the 
diffuse character of the growth it was dif- 
ficult to further study their intrinsic vessels. 


CERVICAL MYOMATA 
Only one definite cervical myoma_ was 
found in this series. This:was submucous and 
protruded through the external os. There was 
also carcinoma of the body of the uterus in the 
same specimen. The myoma was partially ne- 


crotic. Unfortunately, the injection was not 
satisfactory. Three other specimens with 


apparent intramural cervical myomata were 
found. I could not determine, however. 
whether these three tumors arose from the 
upper portion of the cervix or the lower part 
of the body of the uterus. 


LYMPHATICS 
In myomatous uteri, especially those con- 
taining large tumors, dilated lymph vessels 
are frequently found along the sides of the 
uterus between the layers of the broad liga- 
ment. I have tried to inject several of 
these, hoping in this way to demonstrate 
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Fig. 26. Hyaline “degeneration” in an intramural 
myoma. Photograph of a cross section of the uterus and 
tumor, natural size. Patient, para, 50 years old, arteries 
injected with bismuth and veins with ultramarine blue. 
A myoma, 3.3 cm. in diameter, may be seen in the pos- 
terior wall of the uterus and little more than half of it had 
a yellowish “hyaline appearance.” A radiograph of a 
slice of this tumor shows that the “hyaline” area does 
not contain any arteries. See next illustration. 


the lymphatics of the myomata present in 
these uteri, but my attempts have failed, 
probably due to valves in the lymph vessels. 
The vessels ruptured, and an extravasation 
of the injection mass occurred into the 
tissues about them. 


INFLUENCE OF THE AGE OF PATIENT ON BLOOD 
SUPPLY OF UTERINE MYOMATA 

Of these hundred patients, three were 
under 31, the youngest being 27; fourteen 
were between 31 and 35 (inclusive); thirty- 
four between 36 and 40; nineteen between 
41 and 45; twenty between 46 and 50, and 
ten over 50. 

As women grow older the uterus becomes 
less vascular, both arterial and venous 
systems being affected. The majority of the 
more vascular tumors of the series were found 
in the relatively young women, and not 
only the uteri of the older women, but the 
myomata present in them, were less vascular. 

It is difficult to determine whether a given 
tumor is increasing in size, stationary or 
growing smaller, unless the patient has been 
under observation for a long time. I had 
under observation one patient (age 44) whose 
uterus increased markedly in size (appar- 


Fig. 27. The arterial supply of the tumor shown in the 
preceding illustration. Radiograph of a cross slice, 3 mm. 
thick, of the uterus and tumor, natural size. The hyaline 
area is entirely lacking in both arteries and veins. This 
patient had been under medical observation (before 
coming to see me) for ten years. and had been told that 
the uterus, which was greatly enlarged ten years ago, had 
been reduced to nearly normal size. Compare with Fig. 
25 and we can readily understand how this might occur. 


ently double) in a month’s time, and it 
contained the most vascular myoma of this 
series (see Fig. 25). It is even more difficult 
to determine the age of the tumor. 

The size of a tumor is dependent on three 
factors—the amount of tissue in the tumor, 
the blood in its vessels, and, finally, the 
fluid in its tissues. It is a_ well-known 
clinical observation that myomata often 
become much smaller as patients grow older, 
and in rare cases may apparently disappear. 
I can readily see how many of the tumors I 
have studied might become much smaller if 
their blood supply was greatly lessened and 
the tissues become drier. Under these cir- 
cumstances an intramural tumor might appar- 
ently disappear, and one of the subserous 
type become converted into such a small 
nodule that it would easily be overlooked. 
We can also see how a tumor might increase 
in size either by an actual increase in its 
tissues, a greater vascularity, or the extrav- 
asation of fluid into its tissues. 

Of the ten patients 51 years of age or over. 
there were ‘“‘sarcomatous changes”’ in the 
myomata in two, an associated carcinoma of 
the body of the uterus in one, and associated 
malignant ovarian cysts in two. Of these 
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Fig. 28. Hyaline “‘degeneration”’ with cavity forma- 
tion in a pedunculated subserous myoma. Photograph 
of section of tumor, including its pedicle and portion of 
uterine wall, natural size. Patient, nullipara, 45 years 
old. Veins injected with ultramarine blue and arteries 
with bismuth subcarbonate. The tumor appears anemic. 
Compare it with the pedicle and the portion of the uterine 
wall whose veins are hypertrophied and filled with the 
injection mass. 
five patients, two were operated upon sup- 
posedly for myomata and ‘‘sarcomatous 
changes”’ were found, and in the other three 
the operation was undertaken for the asso- 
ciated conditions mentioned. 


MYOMA WITH PREGNANCY 

Pregnancy was encountered three times 
in this series, one uterine, one interstitial and 
the third tubal (hematocele from tubal 
abortion). The uterine pregnancy was of 
four months’ duration, and the uterus con- 
tained several intramural and_ subserous 
myomata, two of which were 7 cm. in diam- 
eter. The myomata in the interstitial preg- 
nancy were all small and intramural, as 
were also those in the uterus with the tubal 
pregnancy. One of the tumors in the latter 
was an “‘adenomyoma.” The vascularity 


of the first two uteri was increased, but 
apparently not of the third. As the myomata 
in all three were not more vascular than 
similar tumors found in non-pregnant uteri, 
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The arterial supply of the tumor shown in the 
Radiograph of the slice, 6 mm. 


Fig. 20. 
preceding illustration. 
thick, the cut surface of which is shown in the preceding 


illustration. Part of the nutrient artery of the tumor is 
shown in the pedicle. The greater portion of the tumor 
contains arteries, but there are none present in the hyaline 
area. Some of the degenerative changes in these tumors 
are apparently due to local interference with its arterial 
supply. 

it was impossible to ascertain whether or 
not the pregnancy had increased their 
vascularity, but we can readily understand 
how it may have. I have not had the op- 
portunity to study the effect of post-partum 
involution of the uterus on the blood supply 
of myomata. 


MYOMATA WITH ‘‘DEGENERATIVE CHANGES”’ 

These changes are found, in varying degree, 
in a large percentage of myomata, and are 
undoubtedly sometimes due to disturbance 
in the blood supply, either of the entire tumor 
or a portion of it. 

Oedematous myomata are not uncommon. 
These tumors may be very vascular, and the 
disturbance in their blood supply I have 
attributed either to increased permeability of 
their vessel, so that the serum more readily 
escaped into the tissues, or to some inter- 
ference with the escape of blood from the 
tumor, or to both factors. I have found that 
the gelatin of the injection mass without the 
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pigment may escape into the tissues of the 
tumor, and sometimes there is an extrav- 
asation of the pigment as well. 

Areas of hyaline ‘‘degeneration”’ are of 
frequent occurrence. These areas may be, 
but are not necessarily, lacking in an arterial 
supply. I have not as yet determined the 
cause of the avascular hyaline areas (see 
Figs. 27 and 29). 

Two specimens with “red degenerative” 
showed a deficient arterial blocd supply. 

Myomata with calcareous deposits were 
found in only three uteri, from patients aged 
respectively 45, 56 and 60. 

The uterus from the first patient contained 
three calcareous myomata and several others 
not calcareous. The calcareous myomata 
were all subserous and very vascular. In 
one, the calcareous area (8 mm. in diameter) 
was in the center of the tumor (see Fig. 30), 
and in the other two myomata numerous 
smaller calcareous foci were scattered through- 
out the tumors. In all three tumors, arteries 
extended up to and about the calcareous 
areas. 

The uterus of the second patient also con- 
tained three myomata with calcareous areas 
similar to above. The largest myoma was 
still vascular, but its intrinsic arteries were 
apparently greatly diminished in size and 
numbers (see Fig. 31). 

One of the myomata, 2.5 cm. in diameter, 
which was almost completely converted into 
calcareous tissue, in the third case, showed 
only a few arteries about its base. 

Although, as is well known, calcareous 
deposits are most apt to occur in elderly 
women, I am not sure to what extent they 
are due to a diminished blood supply of the 
entire tumor or to a portion of it. 

There was but one sloughing myoma in 
this series. This was of cervical origin and 
projected through the external os into the 
vaginal canal. The distal portion of the 
tumor was necrotic; here arteries were 
absent but were present in its base. As 
previously mentioned, the injection of the 
specimen was unsatisfactory. 

Two large intraligamentary myomata in 
one specimen showed in the center of each 
an abscess-like area of softening. The speci- 
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Fig. 30. Calcareous “degeneration” in the center of 
a subserous myoma. Radiograph of a slice (5 mm. thick) 
through the center of the tumor, natural size. Patient, 
nullipara, 45 years old, arteries injected with bismuth. 
The tumor is vascular, the center being less vascular than 
its periphery, but vessels extend up to and about the 
calcareous deposit. 


men was badly mutilated in removing, and 
the injection was unsatisfactory. 

Areas of true adipose tissue were found in 
one specimen, a large intramural myoma 
(patient’s age 55). The tumor, however, 
was vascular. 

I have studied but one parasitic myoma, 
and this was only partially so. The distal 
pole of a pedunculated subserous compound 
myoma, 10 cm. in diameter, had become 
adherent to the sigmoid. The uterus with 
the myoma and the adherent epiploical 
appendages of the sigmoid were removed. 
On injecting the uterus both the arterial 
and venous injection mass, introduced 
through the uterine vessels, escaped through 
the severed vessels of the epiploical append- 
ages. This suggested that there was both 
an arterial and a venous communication 
between the arterial and venous supply of 
the myoma and that of the epiploical append- 
ages of the sigmoid to which the tumor had 
become adherent. 

Sarcoma developing in a myoma was found 
in two specimens (patients’ ages 52 and 57). 
Both tumors were of the intramural variety 
and projected partially into the uterine 
cavity. The first one protruded partially 
from the cervix, extended through the uterine 
wall and involved adjacent structures. This 
specimen was so badly mutilated in removal 
that it could not be satisfactorily injected. 

In the other specimen, only a small area 
of the tumor showed sarcoma; and the blood 
supply of this area seemed similar to that 
of the myoma in which it had developed. 
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It contained vessels filled with the arterial 
but did not show any filled with the venous 
mass. The injection masses used were Vene- 
tian red for the arteries and ultramarine blue 
for the veins. The patient died six months 
later with symptoms of pleurisy. 


UTERI CONTAINING MYOMATA IN WHICH THERE 
HAD BEEN A PREVIOUS MYOMECTOMY 

I have injected three such specimens, the 
previous operations having been done two 
four and six years previously. Uterine bleed- 
ing developed later in all three patients, and 
necessitated a hysterectomy. Small intra- 
mural myomata and a pedunculated sub- 
mucous myoma were found in each specimen. 
I was unable to detect the site of the previous 
myomectomies in either specimen except 
where adhesions had formed over the surface 
of the uterus in one instance. 

SUMMARY 

The injection of the blood-vessels of uteri 
containing myomata, with colored masses, 
enables us to compare the degree of the 
vascularity of these tumors with that of the 
myometrium. All myomata except possibly 
the very small ones have an arterial blood 
supply which can be easily seen with the 
naked eye. They are often more vascular 
(arterial) than the myometrium. This is 
especially true of the larger tumors. The 
venous supply also varies greatly in amount. 
It is usually very scanty, and, in many 
instances, I have been unable to demonstrate 
any. By means of the single and double 
injections with colored masses, I had not 
detinitely determined either how the arterial 
blood gained access to these tumors or its 
subsequent course. 

Stereoscopic radiographs, however, of an 
entire uterus, the arterial system of which 
has been injected with a mass impervious 
to the X-ray, enable one to obtain a general 
view of the system injected. It appears as 
a corrosion specimen embedded in transparent 
gelatin, with the finest vessels intact and the 
outlines of the tissues barely discernible. 
Stereoscopic radiographs of serial cross slices 
of such a uterus make it possible to follow 
the intrinsic uterine vessels from origin to 
termination. Furthermore, by transposing 
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the two stereoscopic prints (having cut them 
apart and remounted them in the transposed 
position) a view of the object in the opposite 
direction is obtained. Enlargements of small 
portions of the stereoscopic radiographs fur- 
nish a magnified stereoscopic picture of fine 
vessels not easily observed in the unenlarged 
picture. 

By means of stereoscopic radiographs, it 
was determined that arterial blood is carried 
to these tumors through nutrient arteries. 
which are either radial or peripheral branches 
of an arcuate artery. Because of this 
myomata may be grouped into radial and 
peripheral. In many, only one nutrient ar- 
tery was found; in others, two or three, 
with one predominating. I have not deter- 
mined the origin of the secondary nutrient 
arteries, but they probably arise from ves- 
sels originally communicating with branches 
of the nutrient artery. Often the only 
communication found between the intrinsic 
arteries of the tumor and those of the myo- 
metrium was by the nutrient arteries. In 
some of the medium size and large tumors 
an anastomosis was found between the arteri- 
oles of the myometrium about the tumor and 
similar vessels in the periphery of the myoma. 
When these tumors change their position the 
nutrient artery accompanies them. 

In many myomata there is very extensive 
development of the intrinsic blood-vessels 
filled with the arterial injection mass, so that 
the injected specimen appears as an arterial 
angioma rather than a myoma. 

I have not yet determined how the arterial 
blood gains access to the veins. It is either 
very difficult to inject the intrinsic veins of 
myomata or they are, usually, few in num- 
bers. I have proven that sometimes the 
injection mass in the intrinsic “arteries” of 
the tumor gains access to intrinsic ‘ veins” 
of the latter and leaves the myoma by venous 
channels. It remains to be proven, however, 
whether this occurs in every instance and 
that it is the only way it is accomplished. 

I have tried the methods, described in this 
article, in the study of the blood supply of 
other organs (including embryonic), and 
have found them to be as applicable to other 
conditions as to uterine myomata. 
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NON-SUPPURATIVE SUBPHRENIC PERITONITIS COMPLICATING 
APPENDICITIS' 


By HAROLD NEUHOF, M.D., New York City, New York 


(From the Second Surgical Service of Mount Sinai Hospital) 


subject of numerous communications 
since 1894, when Maydl’s classical 
monograph? appeared. As a result of 
these studies our present knowledge of the 
disease is quite complete in its various aspects 
— etiology, the paths of invasion of the sub- 
diaphragmatic space, morbid anatomy, symp- 
toms and physical signs, and the methods of 
treatment. There are several routes along 
which the subphrenic space may be infected, 
the most important being the retroperitoneal 
and the intraperitoneal ones. It is with the 
latter that I shall deal in this paper. 
Although peritonitis in other parts of the 
abdominal cavity has for many years been 
classified into the suppurative and the non- 
suppurative variety, the possibility of the 
existence of a non-suppurative subphrenic 
peritonitis appears to have been almost entire- 
ly overlooked. Indeed, a careful search of 
the literature reveals the fact that very little 
attention has been devoted to any form of 
subphrenic disease other than the suppura- 
tive one. Some of the older writers refer to 
isolated cases of non-inflammatory, serous and 
hemorrhagic effusions into the subphrenic 
space. Foix (quoted by Maydl, loc. cit., 
p. 41) is the only observer whose findings are 
significant in this connection. In a series of 
autopsies he observed that “localized peri- 
tonitis (above the liver) presented, in the 
early stages, all the characteristics observed 
in other forms of localized sero-adhesive peri- 
tonitis. The inflammatory exudate is partly 
solid and partly fluid. The solid part is com- 
posed of fibrin that is plastered over the sur- 
face of the liver. The fluid portion is a 
serum more or less turbid, depending upon 
the extent of the inflammation.” A few 
recent writers observe in a didactic manner 
that subphrenic inflammation need not go on 
to pus formation, but do not offer any evi- 
2 Maydl: Ueber subphrenische Abscesse, Vienna, 1894. 


SS subject of m abscess has been the 


dence to support their statements. For 
example, Acland* observes that “localized 
subphrenic inflammation may terminate, just 
as other forms of peritonitis, either by the 
destruction of the infective agent and the 
absorption of the infective products, or by the 
formation of more or less dense fibrous ad- 
hesions which limit the suppuration. If pus 
forms, the abscess, unless operated, may 
eventually rupture. 

The only clinical reports to be found in the 
literature bearing on the subject of non-puru- 
lent subphrenic inflammation are those of 
Box and Russell, in a paper entitled, “‘Some 
Observations on Intraperitoneal Suppuration 
in the Upper Half of the Abdomen.”’* Among 
the four cases that they report are two relating 
to our subject. The first was one of appendi- 
ceal abscess. The collection of pus was 
drained, but the patient did not do well. 
Dullness, diminished voice and _ breathing 
developed in the right lower chest, and some 
rigidity and tenderness in the upper right 
quadrant of the abdomen. A second opera- 
tion was therefore performed. The original 
abdominal incision was enlarged in an upward 
direction and revealed an inflammatory 
(fibrinous) tract along the ascending colon. 
This led to a collection of turbid fluid below 
the liver and to a fibrinous exudate on the 
upper surface of the liver. The signs in the 
right lower chest disappeared. shortly after 
operation and the patient recovered without 
further complications. The second case was 
also one of appendiceal abscess, which was 
opened and drained. There was profuse 
discharge from the wound and temporary 
improvement following the operation, but, 
after a week, the temperature began to rise 
to 102° or 103° every evening. The patient 
complained of pain in the right lower chest; 
signs of fluid in the right pleura and pleural 


8 Allbut’s System, 1907, vol. iii, p. 1,000. 
4St. Thomas Hospital Reports, vol. xxvi, 1897. 


1 Read before the Surgical Section of the New York Academy of Medicine, December 1, 1911. 
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friction sounds developed. The abdomen 
was therefore opened a second time, through 
a subcostal incision. Dense inflammatory 
tissue was found between the liver and dia- 
phragm, but no pus. The other complica- 
tions of this case,—parotitis, fetid bronchitis, 
etc.,—are of no interest in this place. 

These two cases have been dwelt upon 
because they appear to have been the sole 
demonstration of a condition which I believe 
of not uncommon occurrence. This condition, 
which I shall term non-suppurative subphren- 
ic peritonitis, appears to have escaped atten- 
tion for two reasons: 1. The affection is 
apparently not fatal and therefore can not 
be determined in the autopsy room. 2. Ex- 
ploratory punctures are far more frequently 
resorted to than exploratory incisions. Be- 
cause of its greater frequency and impor- 
tance, non-suppurative subphrenic peritonitis 
complicating appendicitis will alone be con- 
sidered in the following pages." 

The records of the Second Surgical Service 
of Mount Sinai Hospital for the years 1904- 
1910 have been examined for cases corre- 
sponding to the affection I wish to describe. 
The search yielded 15 cases, which shall now 
be reported. The case reports will be fol- 
lowed by some general considerations of the 
subject of non-suppurative subphrenic peri- 
tonitis.? 

Case 1. Gertie B., aged 25, unmarried, was 
admitted to the second surgical service of Mt. Sinai 
Hospital on August 25, 1910, and discharged on 
September 20, 1910. (Hospital No. 117160.) 
She had been ill for three days with severe abdomi- 
nal cramps and vomiting. There was marked ten- 
derness in the right lower abdomen, generalized 
rigidity, and movable dullness in the flanks. At 
the operation, performed by Dr. Lilienthal shortly 
after admission, the perforated appendix ‘was found 
non-adherent, and there was a fairly pronounced 
diffuse sero-purulent peritonitis. No bacterial 
growth from this fluid. (Path. No. 19322.) 

The patient made a good postoperative recovery 
and appeared convalescent (except for the fact that 
the temperature had not reached normal) until 


1 Non-suppurative subphrenic peritonitis complicating other condi- 
tions such as abscess of the breast, cholelithiasis, traumata, etc., has 
been observed by the author and may be the subject of a future com- 
munication. 


2 Several of the case reports are verbatim abstracts from the hospital 
records. A number of the patients were observed by the author during 
his service as house surgeon on the Second Surgical Division of Mt. 
Sinai Hospital, and in these instances some additional annotations 
have been made. Several of the patients were private cases of Drs. 
Lilienthal, Elsberg, and Wiener, to whom I am indebted for permission 
to report these cases. 


September 3d. She then began to complain of 
pain in the right lower chest and axilla, and ‘exam- 
ination revealed extreme tenderness in the sixth 
and seventh interspaces in the right exilla. (See 
temperature chart.) 

September 5th. Pain continues. Tenderness 
as above and also in the fourth and fifth interspaces 
more anteriorly. Impairment of resonance and 
respiratory murmur at the base of the right axilla; 
a few sticky rales are heard in this region. Scattered 
perihepatitic friction sound. Leukocytes 22,000; 
polynuclears 78 per cent. 

September 8th. Leukocytes 22,000; polynuclears 
81 per cent. 

September oth. Pain in the chest has continued. 
The patient also has abdominal cramps localized 
in the epigastrium and right hypochondrium. The 
physical signs in the right lower chest have become 
more pronounced, indicating ‘“‘compression of the 
right lung or pleural effusion.” Aspiration of the 
right pleural cavity and subphrenic space negative. 

September 11th. The pain in the right chest and 
axilla has been severe yesterday and to-day. The 
physical signs: Dullness posteriorly from the angle 
of the scapula to the base. In the axilla and ante- 
riorly the dullness‘extends downward from the fourth 
rib. Above the dull area the breath sounds are 
broncho-vesicular, and, occasionally, fine rales are 
heard. Over the dull area the respiratory murmur 
is very faint and bronchial in character; at the 
base it is absent. The intercostal tenderness is 
very pronounced. 

September 13th. General condition of the patient 
is much better, tenderness in the intercostal spaces 
is much less marked, physical signs less extensive. 

September 18th. Patient no longer complains of 
pain in the right chest. Intercostal tenderness is 
almost gone. The physical signs in the chest are 
rapidly clearing up. 

September 20th. The patient was discharged well. 
She could not be traced after leaving the hospital. 


Nine days after an operation for acute 
appendicitis and sero-purulent peritonitis 
this patient showed the evidences of a sub- 
phrenic invasion. During the course of the 
complication intercostal tenderness became 
widespread, the diaphragm markedly ele- 
vated, the physical signs indicated either 
pleural effusion or compressed lung, the blood 
examinations pointed to an inflammatory 
process. Subphrenic abscess was diagnosed 
but aspirations of the subphrenic space and 
the pleura were negative. The temperature 
promptly dropped after aspiration; the symp- 
tomsand physical signs cleared up less rapidly. 

Case 2. Pauline W., aged 43 years, a private 


patient of Dr. J. Wiener, was admitted to Mt. 
Sinai Hospital on January 26th and discharged 
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March 12, 1910. (Hospital No. 113048.) The 
patient had had severe abdominal cramps, and, 
later, sticking pain in the right iliac region. The 
latter was the seat of a small, tender mass. At 
operation a gangrenous appendix and a_ small 
abscess were found external to the cecum. Some 
serous fluid in the general peritoneal cavity. 

February oth. Although the wound drained 
freely, the temperature has never come down to 
normal (99° to 102°). Pain in the right lower chest 
for the past three days. There is now a small 
area of dullness, diminished voice and breathing, and 
intercostal tenderness at the right base. 

February 12th. Temperature continues from 
99° to 102°. W. B. C. 11,000; polys. 77 per cent. 
The physical signs more pronounced. The right 
pleura and subphrenic space and liver aspirated in 
different places; negative result. 

February 15th. The physical signs have become 
more widespread and marked. There is an exten- 
sive area of dullness, distant bronchial voice and 
breathing at the right base posteriorly. Respira- 
tion rate normal. No cough. Pain, intercostal 
tenderness, and fever persist. 

February 21st. Physical signs and fever continue. 
W. B. C. 15,000; polys. 69 per cent. Although 
the liver and right subphrenic space were again 
aspirated in a great many places, the result was 
negative. 

After the above date the temperature was practi- 
cally normal and continued so except for an occa- 
sional slight rise. The pain and physical signs 
receded, the former rapidly, the latter in the course 
of ten days. At the time of discharge the patient 
was quite well and has remained so since leaving 
the hospital. 


In this case the temperature never reached 
normal following an operation for appendiceal 
abscess, but the patient first complained of 
thoracic pain and tenderness one week after 
the operation. The physical signs of sub- 
phrenic disease, at first slight, later became 
very pronounced, especially the evidences of 
elevation of the diaphragm. Numerous ex- 
ploratory punctures of both pleura and sub- 
phrenic region were negative upon two differ- 
ent occasions. The fever ran a low course and 
it is therefore impossible to state that the 
second subphrenic aspiration had an influence 
upon the disease, although the temperature 
fell and the pain disappeared after the pro- 
cedure. 


CasE 3. Samuel S., 26 years of age, was admit- 
ted to the second surgical service of Mt. Sinai 
Hospital on November 24, 1907, and discharged Jan- 
uary 18, 1908. (Hospital No. 97933.) Abdominal 
cramps, vomiting, and fever and chilly sensations 
for two days. Abdomen generally rigid, but 
spasticity was most marked in the upper right 
quadrant. In the latter region the tenderness is 
most marked. Temperature 103.8°. At the oper- 
ation, performed by Dr. Wiener shortly after ad- 
mission, an abscess was found in the usual situation, 
and the appendix was gangrenous. Cultures of 
the pus from the abscess cavity were sterile. (Path. 
No. 11488.) There was considerable serous fluid 
in the peritoneal cavity. A search was not made 
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for the cause of the hypochondriac rigidity and 
tenderness. 

December 3d. The temperature, dropping by 
lysis, reached normal to-day. The patient is free 
from symptoms. 

December 23d. Until to-day, the temperature 
remained at or near normal. The drained wound 
has resulted in a sinus four inches deep, which, 
though not discharging, does not heal. Patient 
has complained of pain in the right hypochondrium 
from time to time, but examination was always 
negative. On the day of this note the temperature 
gradually rose to 103°, and the patient complained 
of severe pain in the right hypochondrium and 
chest. 

December 31st. Temperature has been ranging 
irregularly between 1o1° and 104°. Leukocytes, 
16,100. Severe pain, from time to time, in the 
right hypochondrium and lower chest. Tenderness 
upon deep palpation of the right upper abdomen 
between the anterior and the posterior axillary 
lines, as well as upon pressure over the lower right 
intercostal spaces between the same lines. No 
other physical signs. Liver: percussion normal, 
not paJpable. The sinus, had slowly healed under 
stimulating treatment. 

January 3d. Temperature has ranged between 
99° and 102°. Leukocytes 19,200, polynuclears 
71 percent. Less severe pain and tenderness. 

January 7th. Temperature has been between 
99° and 102.4°; the pain and tenderness have almost 
disappeared. 

Final Note: Afterthe above date the temperature 
came down by lysis, reaching the normal in three 
days. It remained normal thereafter and the pa- 
tient was discharged well on January 18th. Could 
not be traced thereafter. 


Although suffering from an appendiceal 
abscess, this patient, upon admission to the 
hospital, presented physical signs pointing to 
a lesion in the right hypochondrium. He 
complained of pain in this region from time 
to time after the operation, but it was not 
until one month after operation that the 
symptoms and physical signs indicated an 
infection in the right hypochondrium and 
the adjoining subphrenic space. These signs 
and symptoms receded after a fastigium of 
some two weeks. 


CasE 4. Kate B., aged 37 ,married, a private 
patient of Dr. Elsberg, was admitted to Mt. Sinai 
Hospital on October 19, 1908 (hospital No. 104168), 
suffering from her first attack of acute appendicitis 
of two days’ duration. There was some rigidity of 
the lower half of the right rectus muscle. In this 
region a tender mass was felt. At operation the 


perforated appendix lay in an abscess to the right 
of and below the cecum. No free peritoneal fluid. 
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The right tube and ovary were removed because the 
latter was found the seat of a large papilloma. 

For the first two days after operation the patient 
did not do well, the abdominal wall was rigid, the 
tongue was dry, the pulse rate always in the neigh- 
borhood of 120, the eyes sunken. She then began 
to improve. The temperature, however, never 
reached normal (see chart). The patient first 
complained of pain in the right shoulder and back 
on October 27th. On October 3oth the leukocyte 
count was 22,000, polynuclears 70 per cent; the 
pain had not diminished. The wound was draining 
satisfactorily. Examination of the chest revealed 
slight tenderness in the eighth and ninth interspaces 
in the right midaxillary region. There was a small 
area of dullness over the posterior and axillary 
portions of the right base of the lung.. The respira- 
tory sounds were diminished in this zone. 

November 3d. There has been more pain in the 
right lower chest and shoulder. Examination now 
reveals a fairly wide zone of dullness to percussion 
at the base. The line of dullness is dome-shaped, 
convexity upward, its highest point being in the 
midaxilla, here reaching the fourth rib. There is 
diminished voice and breathing over this dull 
area. In the axilla, between the 7th and roth ribs, 
the respiratory murmur is faintly bronchial. 
Exquisite tenderness in the eighth, ninth, and tenth 
intercostal spaces in the axillary area. Liver: 
percussion normal, not palpable. Leukocytes 20,- 
800; polynuclears 80 per cent. 

November 5th. The physical signs are more 
pronounced posteriorly. There is dullness from the 
middle of the scapula to the base and distant bron- 
chial breathing and egophony over this entire area. 
In the axilla the respiratory murmur is very faint 
and the voice much diminished. No friction sounds 
over the liver or chest. Intercostal tenderness as 
before. Aspiration of the right subphrenic space 
in several places was negative. 

November 7th. Patient has been almost free 
from pain since the aspiration. Feels and looks 
much better. Physical signs much less pronounced, 
especially the tenderness. Blood count: Leuko- 
cytes 15,200; polynuclears 73 per cent. 

November 1toth. No longer any pain or tender- 
ness. Patient out of bed. Leukocytes 11,200; 
poly nuclears 64 per cent. 

Note of December sth: “Signs in the right 
chest have gradually disappeared until, at present, 
physical examination of the right chest and sub- 
phrenic space is ertirely negative. All symptoms 
have disappeared. Normal course of healing of 
the wound.” 

The patient has remained well and free from pain 
since leaving the hospital, 


For the first few days after the operation 
for appendiceal abscess the patient appeared 
to be suffering from a spreading peritonitis. 
The symptoms disappeared, but the tempera- 
ture did not reach the normal. The evidences 
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of the subphrenic invasion appeared eight 
days after operation. The case seemed a 
typical one of subphrenic abscess, but aspira- 
tions were negative. Symptoms and physi- 
cal signs receded after the exploratory 
aspirations. 


CasE 5. Jacob L., 22 years of age, was admitted 
to the second surgical service of Mt. Sinai Hospital 
on September 29th and discharged on October 15. 
1910. (Hospital No. 117894.) Localized cramps 
in the right lower abdomen and constipation for 
eight days. Tenderness in the typical region. 
The temperature was 100°. At the operation per- 
formed by Dr. Lilienthal twenty-four hours after 
admission the appendix, pointing upwards, was 
found free from inflammation. 

October 3d. The temperature, never quite 
normal since the operation, has been between 100° 
and 102°, for the past two days, and the patient has 
complained of pain in the right lower chest. 

October 5th. The temperature has ranged be- 
tween 08.6° and 103°. Leukocytes 20,000; poly- 
nuclears 83 per cent. Pain continues. There is a 
small area of dullness, diminished voice and breath- 
ing at the right base posteriorly. The eighth, 
ninth, and tenth right intercostal spaces are sensi- 
tive to pressure in the axillary zone. 

October 6th. Temperature 103°. Aspiration 
of the right pleura and subphrenic space performed 
with a negative result. 

October 7th. The area of dullness, diminished 
voice and breathing is more extensive than on Octo- 
ber sth. Tenderness persists, but patient does not 
complain of pain. Temperature 100° to 101.6°. 

October 8th. Leukocytes 8,400; polynuclears 
75 per cent. Temperature dropping to normal. 


Physical signs in chest less marked. Pain and 
tenderness almost gone. 

Final surgical note: Temperature remained nor- 
mal since the last note and the patient was dis- 
charged practically free from subjective symptoms 
and objective signs on October 15th. 

He returned to the medical service of Dr. Alfred 
Meyer on October 26th, 1910, complaining of hic- 
cough of one week’s duration. Physical examina- 
tion revealed dullness and diminished breathing 
over the right base posteriorly. Tuberculosis was 
suspected, but tuberculin was injected and a von 
Pirquet test applied with negative results. No 
fever. 

Since he left the hospital for the second time 
(November 1, 1910) the patient has complained of 
occasional pain in the right lower chest. There is 
now (October 15, 1911) slight dullness and dimin- 
ished breathing at the base of the right axilla and 
slight tenderness in the seventh, eighth and ninth 
intercostal spaces in the axillary zone. Fluoros- 
copy and skiagraphy, kindly performed by Dr. L. 
Jaches, radiographer to Mt. Sinai Hospital, showed 
that the right half of the diaphragm was more 
elevated than normal. No tuberculous focus seen 
in the plates. I aspirated the subphrenic space in 
several places with a negative result (October 24th). 
The patient is still under observation. 


The appendix was no longer inflamed at 
the time of operation in this case, yet the 
first symptoms of the subphrenic invasion 
appeared four days after appendectomy. The 
typical picture of subphrenic inflammation 
rapidly developed and aspiration for suspect- 
ed abscess was performed a week after opera- 
tion. The result was a negative one. The 
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temperature dropped to normal and the 
physical signs in large part cleared up within 
three days of the exploratory puncture. 

A few weeks later the patient returned to 
the hospital complaining of hiccough. Exam- 
ination indicated that the inflammatory 
process had not completely subsided and was 
the probable cause of the persistent singultus. 

The sequele of the subphrenic inflamma- 
tion are to be noted, one year later, in the 
area of diminished resonance and tenderness 
and pain at the base of the right axilla and 
in the abnormal elevation of the diaphragm. 


CasE 6. Morris B., 40 years of age, admitted to 
the second surgical service of Mt. Sinai Hospital on 
February 14, 1910, discharged March 24, 1g1o. 
(Hospital No. 113,372.) Two weeks’ history of 
pain in the right iliac fossa and the right hypo- 
chondrium, and fever. Vomiting at the onset. 
On admission the general condition good, slight 
tenderness over the region of the gall-bladder and 
‘“‘marked tenderness over the right lower chest” 
in its Jateral and anterior aspects. Neither liver 
nor gall-bladder to be felt. The appendiceal region 
slightly tender. Generalized chronic bronchitis 
and emphysema. 

February 15th. Sudden rise of temperature to 
105.6°. Operation by Dr. Elsberg. Through an 
incision in the right hypochondrium a “‘fibrinous exu- 
date”’ was found on the superior surface of the 
liver, between it and the diaphragm. The exudate 
was also plastered over the adjoining colon. Gall- 
bladder normal. An incision made in the right 
lower abdomen; the appendix, acutely inflamed and 
ulcerated, was removed. 

February 2oth. The patient has been suffering 
from abdominal distension and pain in the right 
chest. (For the temperature curve, see chart.) 
There now is marked tenderness to pressure in the 
right subcostal region. 

March 4th. Physical examination has remained 
entirely negative except for the pain and tenderness 
over the lateral and anterior lower chest and the 
pronounced subcostal sensitiveness. 

March 12th. From now until the time of dis- 
charge (March 24th) the temperature remained 
practically normal. The subcostal pain and tender- 
ness cleared up, but the patient continued to com- 
palin of pain in his right lower chest, especially on 
coughing efforts, until two days before he left the 
hospital. He could not be traced since.that time. 


Although no continuous inflammatory tract 
from the appendiceal region to the subphrenic 
space was observed at the operation, it seems 
fair to state that, from the physical examina- 
tion and the operative findings, the right sub- 
phrenic space of this patient was already in- 
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vaded when he entered the hospital and that 
the source of the infection was the inflamed 
appendix. The signs of the subphrenic 
inflammation were never marked, yet there 
was fever for more than three weeks (see 
chart), for which no other cause could be 
found. 


CasE 7. Louis K., 22 years of age, a private 
patient of Dr. Elsberg, was admitted to Mt. Sinai 
Hospital on October 21, 1904, discharged November 
27th. (Hospital No. 80123.) He had had severe 
abdominal cramps and vomiting for twelve hours 
and entered the hospital in a poor, collapsed state. 
Abdomen slightly distended, rigid, especially on the 
right side. Shifting dullness in the flanks. Opera- 
tion upon admission. Appendix free; pus and feces 
escaping through a large perforation at its base. 
Considerable sero-purulent fluid in the peritoneal 
cavity. B.coliin cultures from the latter. (Path. 
No. 1241.) . 

October 30th. The first comfortable day. The 
patient has been suffering from oft-repeated vomit- 
ing, abdominal distension, and almost complete 
obstipation. The drained wound healing normally. 
Temperature has been between g9° and 1o1° since 
operation. 

November 11th. Temperature has ranged be- 
tween 99° and 102°, rose gradually to-day to 105.4°. 
Physical examination has been and is entirely nega- 
tive. 

November 14th. Temperature 101.4° to 104.2° 
since the initial rise of November 11th. General 
condition has been poor. Constant nausea. Oc- 
casional vomiting. Weak pulse. ‘‘Pain on deep 
pressure in the intercostal spaces over the posterior 
aspect of the right lower chest. No tenderness 


elsewhere. Dullness to percussion over the area 
of tenderness.” Liver percusses normally, not 
palpable. Wound normal. Widal negative. 


November 15th. Temperature 103° to 104°. 
Aspiration of the subphrenic region through the 
tenth intercostal space posteriorly is negative excpet 
for some “‘sanguineous fluid obtained from a con- 
siderable depth.” 

November 16th. Temperature dropped from 
104° to 99.8°. Rose to-day to 101.8°. 

November 17th. Temperature 101° to 103°. 
General condition is much better. Patient takes 
more nourishment and is more comfortable. There 
is “‘but slight tenderness over the right chest pos- 
teriorly.”’ 

November 18th. Temperature 99° to 100°. 

November 19th. Tenderness and the physical 
signs in the chest have disappeared. Rapid im- 
provement in general condition. Temperature 
remained normal and patient was discharged on 
November 27th. He has been we'l ever since. 


In this case symptoms of a low grade of 
peritonitis followed the operation for acute 
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perforative appendicitis. The fever remained 
low for twenty days after the operation, then 
ranged on a higher level. It was not until 
the twenty-third day after operation that the 
physical signs, not very pronounced, pointed 
to a subphrenic inflammation. Some “san- 
guineous fluid’”’ was obtained upon aspiration 
of the subphrenic space; the exploration was 
otherwise negative. Nevertheless the tem- 
perature dropped to practically normal 
within forty-eight hours of the exploratory 
puncture, and the physical signs cleared up in 
about the same period. 


Case 8. Ike L., 39 years of age, was admitted 
to the second surgical service of Mt. Sinai Hospital 
on February 5th, and discharged March 15, r1g1o. 
(Hospital No. 113198.) Ill for three days with 
cramp at first epigastric and later localized in the 
appendiceal region; vomiting and fever. Marked 
rigidity and localized tenderness in the right lower 
abdomen. Temperature 100.8°. At operation, the 
second day after admission, the appendix was found 
acutely inflamed and surrounded by a small abscess. 

The drained wound healed in a normal manner 
and the patient was free from any symptoms or 
signs for the first three weeks after operation. The 
temperature, however, was never normal. It 
fluctuated irregularly between 98° and 101.8°. 
No cause for the fever could be ascertained. 

March 2d. Pain in the lower anterior right 
chest and in the right axilla and hypochondrium for 
the past two days. Temperature now higher (100° 
to 103.2°). Examination of the lungs entirely 
negative. Liver: percussion normal, not palpable. 


“There is fairly marked tenderness from the sixth 
intercostal space to the free costal margin over the 
anterior part of the chest and, laterally, to the 
posterior axillary line.” 

March 4th. The pain and tenderness and fever 
persist. No change in the physical signs. Leuko- 
cytes 16,300; polynuclears 83 per cent. Aspiration 
of the subphrenic space negative. 

March 7th. Spasticity of the upper portion of 
the right rectus muscle developed on March 6th. 
But the temperature dropped to normal and remained 
so and the pain and tenderness previously present 
rapidly diminished. The only physical sign now 
remaining is slight tenderness over the lower chest 
in the right midclavicular line. 

The patient was symptom-free and discharged 
from the hospital on March 15th; he could not be 
traced since that time. 


Except for persistent fever this patient was 
well for three weeks after an operation for 
appendiceal abscess. Symptoms of a sub- 
phrenic inflammation then appeared, charac- 
terized by thoracic pain, tenderness in several 
of the lower intercostal spaces, high fever, and 
the blood examination. Aspiration of the 
subphrenic space was negative. The symp- 
toms and physical signs cleared up within 
forty-eight hours of the exploratory punc- 
ture. 


CasE g. Samuel W., 48 vears of age, was admit- 


ted to Mt. Sinai Hospital on August 13, 1907 
(hospital No. 96086), with a history of three weeks’ 
fever, chilly sensations, and oft-repeated sweats. 
He felt very weak, had a slight cough, and complained 
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Case 9. 


of dyspnoea on exertion and of considerable loss in 
weight. Two weeks prior to this illness, the patient 
was in bed for a few days complaining of cramps in 
the right iliac fossa, vomiting and fever. His 
attending physician treated him for appendicitis. 
No operation was performed. 

Upon admission, the temperature was 104.4° 
(see chart). The physical examination was practi- 
cally negative. The iungs showed the signs of a 
moderately developed emphysema. The liver per- 
cussed normally and was not felt. The patient 
coughed occasionally and expectorated some muco- 
purulent sputum. 

August 15th. ‘Some tenderness over the liver’’ 
was noted. Examination of the blood: Leukocytes 
22.400; polynuclears 85 per cent. No plasmodia. 
There was some fresh blood in the stools; no amccbe; 
proctoscopy demonstrated interna! hemorrhoids. 

August 18th. ‘Tenderness on pressure in the 
intercostal spaces over the liver, most marked in the 
seventh space in the mid-axillary line.” Distinct 
intercostal rigidity over the entire right lower chest. 
Slight dullness at the base of the right lung pos- 
teriorly. Several examinations of the sputum were 
negative for tubercle bacilli. The patient com- 
plains of weakness and of pain in the right lower 
chest. 

August 20th. Aspiration of the liver and sub- 
phrenic space in a number of places, under general 
anesthesia. The only findings were a slight amount 
of “inflammatory fluid” and an indefinite sense of 
resistance to the needle. The blood count on this 
day: Leukocytes 14,800; polynuclears 87 per cent. 
“There was no longer any tenderness on the day 
after aspiration.” 

August 23d. The liver was palpable two fingers’ 
breadth below the costal margin. The edge was not 


tender to pressure. There was slignt tender- 
ness in the seventh intercostal space in the mid-axil- 
lary line, but the patient has not complained of pain 
in the right lower chest since aspiration. There is 
flatness on percussion, slightly diminished voice 
and breathing, and a few friction rales at the right 
base. Leukocytes 18,000; polynuclears 90 per 
cent. 

August 27th. There is now no tenderness in the 
intercostal spaces, the patient feels well enough to 
sit out of bed. The liver is still palpable. The 
leukocyte count is 13,00¢; polynucleais 74 per 
cent. 

September 3d. Intercostal rigidity is entirely 
gone. ‘The patient is free from pain and tenderness. 
The liver is still palpable at the free border. The 
physical signs in the right chest have in large part 
disappeared. For the next three days the tempera- 
ture was normal and then the patient left the hospi- 
tal against advice. 

The opinion was still entertained that the patient 
was suffering from a liver or subphrenic abscess. 
Therefore, when the patient came to the hospital 
for readmission, six weeks after his discharge from 
the medical wards, he was admitted to the surgical 
side (second surgical service). The patient returned 
because he had had pain in the right lower chest 
from time to time since leaving the hospital. He 
remained in the surgical wards from October 23d to 
29th. During this period there was occasional 
thoracic pain, but temperature remained normal 
and the physical examination was negative. No 
operation was proposed. After he left the hospital 
the patient was kept under observation for several 
weeks, during which period he complained of some 
pain in the right lower chest. He then disappeared 
from observation. 
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Case 11. 


Although this patient was not operated upon 
the history indicates an appendiceal inflam- 
mation to be the etiology for the subphrenic 
complication. The physical signs, the fever, 
the intercostal rigidity and tenderness, the 
blood examinations point to a subphrenic 
inflammation. Several aspirations were neg- 
ative except that the needle encountered 
some resistance and “inflammatory fluid.” 
The latter is not further described in the bed- 
side notes. Pain and tenderness almost 
completely disappeared after aspiration, but 
the fever continued. 


CasE 10. Bertha W., 22 years of age, admitted 
to Mt. Sinai Hospital, February 24, 1909, discharged 
April zoth. (Hospital No. 106717.) Four days’ 
history of pain in right lower abdomen and slight 
fever. A large tender mass in the typical region. 
At operation, shortly after admission, the obliterated 
appendix was found in the middle of an abscess over 
the anterior aspect of the cecum. 

Uncomplicated recovery from the operation. 
Temperature remained normal for seven days. It 
then rosé gradually to 103.2°, remained on that level 
for a day, and then dropped by lysis. On March 
oth, fourteen days after operation, the temperature 
rose rather abruptly to 104.2° and the patient com- 
plained of some pain in the right lower chest. The 
respirations were not accelerated, there was no re- 
tention of pus in the abdominal wound, the liver was 


not enlarged. The only finding was “intercostal’ 


tenderness in the lower axillary region.” In the 
succeeding days the termpeature ranged between 
1oo° and 104°, but ‘“‘no cause for the temperature 


could be found.” However, the patient continued 
to complain of pain and tenderness in the right lower 
chest. 

March 12th. Leukocytes 12,400; polynuclears 
85 per cent. 

March 18th. Leukocytes 15,000; polynuclears 
82 per cent. The temperature continues to range 
irregularly between 100° and 103°. Intercostal 
pain and tenderness remain unchanged. 

March 31st. Fever as in the previous note until 
March 28th; since then it has been between 99° and 
102°. 

April 2d. Leukocytes 14,200; polynuclears 73 
per cent. Temperature practically normal from 
this date. Intercostal pain and tenderness gone. 

After April 4th the temperature remained normal, 
the patient no longer complained of thoracic pain 
and she was dicsharged well on April 20th. She 
could not be traced after leaving the hospital. 


In this patient the first rise in temperature 
occurred on the seventh day after operation 
for an appendiceal abscess. This was only 
temporary. A sharper rise in temperature, 
accompanied by pain in the lower portion of 
the right thorax, began on the fourteenth 
day after operation. Thereafter the fever 
ranged irregularly between 100° and 104° 
for three weeks. No symptoms or physical 
signs other than intercostal tenderness and 
pain in the lower axillary region appeared. 
These manifestations disappeared with the 
gradual fall in the temperature. 


CasE11. Samuel G., 9 years of age, was admitted 
to the second surgical service of Mt. Sinai Hospital 
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on July 16, 1908, and discharged August 31st. 
(Hospital No. 102291.) Abdominal cramps and 
fever for three days. Upon admission the child 
appeared very ill, the pulse rate was 140, the abdo- 
men generally rigid and tender; operation was at 
once performed. ‘The appendix was free, gangren- 
ous, and perforated, and the peritonitis present was 
purulent and diffuse. B. mucosus capsulatus grew 
in the cultures made from this fluid. (Path. No. 
13346.) 

The patient did very well after operation, the 
drainage-tube discharging profusely. The tempera- 
ture began to rise on the fifth day after operation 
(see chart). On July 3oth it rose to a higher level 
and physical examination revealed “‘ marked tender- 
ness over the entire hepatic region.”” Examination 
for some other cause for the continued fever was 
negative. 

August 1st. The patient has had a cough for the 
past two days, but physical examination only re- 
vealed marked tenderness in all the lower intercostal 
spaces and slight dullness and diminished breathing 
at the right base. The leukocyte count was 16,200, 
the polynuclears 82 per cent. On the presumptive 
diagnosis of subphrenic abscess the subphrenic 
space was aspirated with negative result. The 
intercostal tenderness persisted for a number of 
days after the date of aspiration and then gradually 
disappeared. Although fever continued for sixteen 
days after the aspiration no other inflammatory 
focus could be found. The patient was well at the 
time of discharge from the hospital, but could not 
be traced after that date. 


The physical signs of subphrenic inflam- 
mation were not very characteristic at any 
stage of the disease in this young individual. 
The most striking feature was widespread 
intercostal tenderness. There was also slight 
dullness and diminished breathing at the 
base of the right chest. The blood count 
indicated an inflammatory lesion. Aspira- 
tion of the subphrenic space was negative; 
the exploratory procedure had no appreciable 
effect on the course of the disease. 


CasE 12. David B., aged 13 years, admitted to 
the second surgical service of Mt. Sinai Hospital on 
March 24th and discharged April 21, 1906 (hospital 
No. 87429). History of acute appendicitis. On 
examination, generalized abdominal tenderness and 
rigidity. At operation the appendix was found per- 
forated and gangrenous; there was some purulent 
fluid in the peritoneal cavity. (Friedlander bacillus 
grew in cultures from this fluid.) 

The temperature remained near normal for the 
first three days after operation and the patient was 
in good condition. Profuse discharge from the 
drained wound. After the first three days the 
temperature ranged between 99.6° and 102.2°; 


condition remained good, the patient made no com- 
plaints; no cause for the fever to be found. 

April rst. The patient begins to complain of pain 
in the right lower chest. The latter region is tender 
to pressure. 

April 4th. Continued pain and tenderness in the 
right lower chest. Temperature continues between 
100° and 103°. No evidences of intrathoracic dis- 
ease. Leukocytes 19,400; polynuclears 83 per cent. 

April 6th. Temperature dropped by lysis in 
past two days. Coincidently the pain and tender- 
ness cleared up. The patient was discharged entire- 
ly well on April 21st. He has remained so ever since. 


This case presents the picture of an infec- 
tion of the subphrenic space of but one week’s 
duration, characterized by low seated thoracic 
pain and tenderness, fever, and a blood exami- 
nation pointing to an inflammatory process. 


CASE 13. Jennie W., aged 19, admitted to the 
second surgical serivce of Mt. Sinai Hospital on 
September 17th, discharged November 17, 1904. 
(Hospital No. 79678 A.) Ill for two days with 
abdominal cramps and vomiting. Abdomen rigid 
and tender throughout; shifting dullness in the 
flanks. Temperature 101°. Operation by Dr. 
Wiener soon after admission: Gangrenous appendix 
lying free. Considerable sero-purulent fluid in the 
general cavity. Cultures sterile (Path. No. 998). 
The condition of the patient was not good for the 
first few days after operation, but improved there- 
after. 

September 23d. Temperature 99° to 102° since 
the operation. Pain in the inferior portion of the 
right chest for the past two days. Upon examina- 
tion some friction sounds are audible at the base of 
the right axilla; examination otherwise negative. 

September 29th. Since the last note the tempera- 
ture has been between 100° and 102.4°. This 
evening it rose to 104.4°._ The cause was not ascer- 
tained. 

September zoth. Examination under anesthesia 
entirely negative. 

October 5th. Leukocytes 10,200. The fever 
has ranged on a lower level (99° to 101°). A small 
pelvic abscess, which had developed in the past 
two days was to-day opened through the rectum 
(bacterium coli). 

October 16th. The temperature has never come 
down to normal (ranging from go° to 101°). No 
adequate cause for the continved fever to be dis- 
covered. Occasional complaint of pain in the right 
lower chest, which region is slightly tender. Occa- 
sional pleural friction sound. 

October roth. Some tenderness to pressure over 
the lower intercostal spaces in the right axillary 
region. Voice and breathing are somewhat dimin- 
ished over this area as well as over the posterior 
aspect of the base. Friction sounds as before. 

October 24th. Leukocytes 13,000. Fever has 
continued as before (100° to 101.8°). In addition 
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to the above physical signs there is now deep-seated 
tenderness and infiltration about the appendix 
wound. On October 25th an incision was made into 
this mass and a small pericecal abscess was found 
and drained. 

October 30th. Temperature is still elevated, but 
onalower plane. Signsin the chest less pronounced. 

November 17th. The temperature has been 
practically normal for the past week. No longer 
complains of thoracic pain, the signs have disappeared 
and the patient was discharged from the hospital 
well. Has not been traced since that time. 


The clinical picture in this case is not clear 
because a complicating pelvic and a pericecal 
abscess appeared. There were, however, 
signs and symptoms pointing to subphrenic 
inflammation as the cause of the fever during 
a period of several weeks. These signs were 
pain and intercostal tenderness, percussion 
dullness, diminished breathing and friction 
rales at the base of the right axilla. 


Case 14. Albert D., 14 years of age, a private 
patient of Dr. Elsberg, was admitted to Mt. Sinai 
Hospital, July 21, 1908, and discharged October 18th. 
(Hospital No. 102399.) Typical history of acute ap- 
pendicitis of four days’ duration. Before admission 
to the hospital a mass was palpable in the right lower 
abdomen. On admission no mass was to be felt; 
the abdominal wall was very rigid. Immediate 
operation: Ruptured abscess found. The perfor- 
ated appendix was removed and the abscess cavity 
drained. 

The postoperative course was normal until July 
29th, when the signs and symptoms of a pelvic 
abscess developed. This was opened and drained 
through the rectum on August 2d. The temperature 
then remained near normal for three days; there- 
after it began to rise. On succeeding days it ranged 
between 99° aand 102.4°. 

August oth. Pain in the right hypochondrium, 
lower chest and shouider for the past three days. 
There is slight tenderness in the seventh, eighth, and 
ninth right intercostal spaces in the axillary zone, 
slight dullness to percussion and diminished breath- 
ing over the right base of the lung in its lateral and 
posterior aspects. A few perihepatitic friction 
sounds near the free costal margin. Leukocytes 
27,000; polynuclears 80 per cent. 

August 18th. The temperature has been between 
99° and 102.4° until August 15th; 100° to 104° since 
that date. Complaint of pain in the right lower 
chest and shoulder from time to time. The physi- 
cal signs have slowly become more pronounced. 
There is now a considerable area of dullness at the 
right base, the highest level in the axilla. Voice 
and respiratory sounds diminished over this area. 
Marked tenderness in the seventh, eighth, ninth, 
and tenth intercostal spaces in the axillary zone. 
Some bulging and rigidity of the intercostal muscles 
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in these spaces. Edge of the liver is palpable one 
inch below the costal margin; not tender; perihepa- 
titic friction sounds have disappeared. Aspiration 
of the pleura and subphrenic space negative, except 
for a sense of resistance encountered by the needle 
in the subphrenic region. The latter was explored 
in the mid and posterior axillary lines. 

September 4th. Temperature dropped from 104.6° 
to normal within twenty-four hours of aspiration, 
and remained normal for seventeen days. The 
patient has remained almost free from pain. The 
physical signs slowly receded but did not entirely 
disappear. Intercostal pain and tenderness :eap- 
peared on September 2nd. it is now fairly marked, 
but situated more posteriorly than before; eighth. 
ninth, and tenth spaces in the scapular lines. The 
patient complains of considerable pain, as in the 
earlier notes. The physical signs in the chest are 
about the same as those of the note of August 18th, 
except that the zone of dullness, diminished voice, 
etc., lies more posteriorly. 

S3ptember 7th. Temperature has been between 
100° and 102.4°. Physical signs remain unchanged. 
Several aspirations of the subphrenic space negative, 
except for the sense of resistance met with by the 
needle. 

September oth. Temperature 99° to 103.8°. 
Leukocytes 20,000; polynuclears 78 per cent. 

September 1oth. Deep tenderness below the 
last rib just external to the erector spine on the 
right side for the past two days. Operation: Sub- 
phrenic space entered through a subcostal incision 
in the area of tenderness. Dense inflammatory 
exudate and a very small collection of pus (less than 
a half-ounce; cultures sterile; Path. No. 13369) 
were encountered in this lowermost portion of the 
subphrenic region. In a manual exploration of the 
upper part of the subphrenic space inflammatory 
tissue was everywhere ecnountered between the 
liver and diaphragm. The liver appeared normal; 
aspirations were negative. 

After the operation the temperature did not drop 
but ranged at a lower level (99° to 101.8°) for six 
days; it then fluctuated on a higher plane (101° to 
104.9°). 

September 18th. Chest examined for the first 
time since operation, eight days ago. Physical 
signs are even more marked than those described in 
note of September 4th. Practically no discharge 
from the wound at any time. 

September 20th. Leukocytes 17,000; polynu- 
clears 75 per cent. Temperature 102° to 104° 
for past three days. Symptoms and physical 
signs unchanged. 

September 25th. The physical signs are begin- 
ning to recede but intercostal tenderness is still 
fairly marked. Temperature dropping by lysis 
except for one rise to 104.4°. 

Final Note: Although the temperature remained 
at or near normal since September 28th, the signs 
in the chest and the intercostal tenderness did not 
entirely disappear until the second week in October. 


4 
' 
| 
| 
. 
| ‘ 


242 SURGERY, GYNECOLOGY AND OBSTETRICS 


When the patient was discharged from the hospital 
he was perfectly well and had gained a great deal 
in weight. There were no fresh developments since. 


This patient was operated upon for a rup- 
tured appendiceal abscess. A secondary pel- 
vic abscess was drained on the twelfth day 
after operation. The temperature remained 
normal for several days thereafter; it then 
began to rise. On the sixteenth day after the 
pelvic operation the symptoms and physical 
signs of a subphrenic inflammation in the 
axillary region had become pronounced and 
the subphrenic region was aspirated in several 
places. Except for a sense of resistance 
encountered by the needle aspiration was 
negative. The temperature dropped by crisis 
after aspiration and remained normal for 
seventeen days; during this period the symp- 
toms and physical signs in large part disap- 
peared. They then returned, not to the same 
area but to the posterior portion of the sub- 
phrenic region. Operation was performed 
on the fifth day of this recurrence of subphren- 
‘ic inflammation. A very small collection of 
pus was encountered in the lowest portion of 
the subphrenic space and tense inflammatory 
exudate in the remainder of the space as far 
as it could be explored. The collection of pus 
was not considered an adequate explanation 
of the symptom-complex and the liver was 
therefore aspirated but with a negative result. 
The operation did not influence the disease, 
since the physical signs, the symptoms, the 
temperature (often reaching a higher level 
than before operation) persisted for seven- 
teen days, only then to gradually disappear 

The following is the only instance in which 
an inflammation occurred in the left sub- 
phrenic region. 


CasE 15. Morris E., 38 years of age, a private 
patient of Dr. Howard Lilienthal. was admitted to 
Mt. Sinai Hospital on January 26th and discharged 
February 27, 1906. (Hospital No. 86502.) Ab- 
dominal cramps and vomiting for thirty-six hours. 
The abdomen was everywhere rigid and tender, 
especially in the right lower quadrant. Tempera- 
ture 102.8°. Acute gangrenous appendicitis was 
found at operation; the abdomen was closed without 
drainage. 

February 2d. The temperature gradually dropped 
after operation. Condition good. Slight pain in 
the left lower chest, and a dry cough for the past 
day. Leukocytes 9,400; polynuclears 73 per cent. 


February 5th. Temperature has been between 
100° and 100.8°. Several examinations of the lungs 
reveal no evidence of intrathoracic disease. Patient 
complains of greater pain in the left lower thorax, 
which region is diffusely sensitive to pressure. 
Cough was stopped 

February t1oth. The temperature has been 
between 100° and 1028°. Occasional pain in the 
same area as well as diffuse tenderness persist. 

Final Note: The pain, tenderness, and fever 
gradually receded after the above date. Another 
complication developed (sudden onset of intestinal 
obstruction due to a band) but does not concern us 
here. Patient was well one year after operation. 


Nomenclature. ‘The onset of the symptoms 
shortly after the appendiceal affection, the 
area of localized pain and tenderness, the 
occasional presence’ of perihepatitic friction 
sounds, the fever, the blood examination, the 
cases in which the diseased areas were ob- 
served, all indicate an intraperitoneal infec- 
tion in the subphrenic region. We are thus 
apparently dealing with a variety of localized 
peritonitis which may be termed subphrenic 
peritonitis. Since subphrenic abscesses may 
be intraperitoneally or extraperitoneally situ- 
ated, it would appear that non-suppurative 
subphrenic inflammations might also be extra- 
as well asintraperitoneal. Although this may 
prove to be the case, I have not seen any 
instance in which the evidence pointed toward 
an extraperitoneal variety of non-suppurative 
subphrenic inflammation and would therefore, 
for the present at any rate, term the condition 
a subphrenic peritonitis. 

It may be argued that, in the condition de- 
scribed as non-suppurative, one or more small 
abscesses are formed, that such abscesses are 
not found with the aspirating needle, and that 
they subside spontaneously. In fact, case 
14, in which an extensive exudate occupied the 
subphrenic space and in which a small, sterile 
abscess’ was found, favors such a view. In- 
deed a parallel may be drawn between sub- 
phrenic peritonitis and pelvic peritonitis; in 
the latter condition collections of sterile pus 
may be found a long time after an apparently 
non-suppurative affection had in large part 
subsided. Clinically, however, both diseases 
run the course of an inflammatory non-sup- 
purative process. If, occasionally, a small 
collection of pus or purulent fluid does form, 
it is only secondary. For example, in the 
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case above mentioned (case 14) the small 
collection of pus encountered in the subphren- 
ic exudate was considered so incidental that 
the remainder of the subphrenic space and 
the liver as well were explored to find the 
suspected main abscess. Furthermore, the 
drainage that was established had no effect 
on the course of the disease (see case report). 
It is certainly most improbable that aspira- 
tion has any effect in cases in which an abscess 
is the central, causative factor of a subphrenic 
intraperitoneal exudate, unless the abscess is 
aspirated; yet striking effects of negative 
aspiration are to be seen in several instances 
(see reports of cases 1, 4, 5,7,and 8). There- 
fore, although conceding the possibility of the 
occasional occurrence of small collections of 
pus in the affection under consideration, we 
believe that it is clinically a non-purulent 
one, and would employ the term ‘‘non-sup- 
purative subphrenic peritonitis ”’ to describe it. 

Incidence. It is impossible to make any 
definite statements concerning sex or age 
prevalence, from my material. However, 
the affection seems to appear with equal 
frequency in both sexes and in the decades in 
which appendicitis commonly occurs. The 
fifteen cases of non-suppurative subphrenic 
peritonitis occurred among 972 cases of acute 
appendicitis on the second surgical service of 
Mount Sinai Hospital from 1904 to 1g10, thus 
making the incidence about 1.5 per cent. 
All of the patients recovered. 

Pathology. Attempts to experimentally 
reproduce a non-suppurative subphrenic peri- 
tonitis were unsuccessful. Although a sub- 
phrenic abscess may follow an infection along 
one of several routes it seems likely that the 
non-suppurative condition only occurs by in- 
traperitoneal extension. The cases of Box 
and Russell, already referred to, indicate that 
the course of the infection is one that begins in 
the appendiceal region, extends along the 
ascending colon, and terminates above the 
liver. This path appeared to be the route of 
infection in one of our cases (case 6); an exu- 
date was found extending from the region of 
the hepatic flexure of the colon into the space 
between the superior surface of the liver and 
the diaphragm. The ease with which infec- 
tions travel upward along the “trough” 


made by the ascending colon has been clinic- 
ally and experimentally established. 

The possibility of a subphrenic lymphangi- 
tis being the occasional primary lesion and 
the peritoneal inflammation a secondary affair 
can not be gainsaid, and future observations 
may even prove that the intraperitoneal sub- 
phrenic exudate is invariably due to a sub- 
peritoneal lymphangitis in that region. For 
the present, however, in the absence of proof 
of alymphangitis and with a certain amount of 
evidence pointing to a localized peritonitis the 
latter must be considered the main lesion. 

Nevertheless, the evidence is incomplete as 
to: (1) the extent of the subphrenic inflam- 
mation; (2) the nature of the contents of the 
subphrenic space, and (3) the effect of the 
inflammation on adjacent organs. These 
three points will now be considered. The phy- 
sical signs in most of my cases indicate that 
the.exudate is generally situated between the 
upper surface of the liver and the dome of the 
diaphragm. In one of the patients (case 6) 
the inflammatory tract could be followed over 
the free edge of the liver to its superior sur- 
face. The entire posterior and lateral as well 
as the superior portions of the right subphrenic 
space appeared involved in another instance 
(case 14). It appears justifiable to state that 
the site of election for a subphrenic exudate is, 
like the favorite situation of a subphrenic 
abscess, that part of the space below the high- 
est portion of the diaphragm. However, the 
subphrenic space appears more widely involved 
in the non-suppurative than in the suppura- 
tive affection in most instances. The contents 
of the subphrenic exudate probably resemble 
those of any other form of localized peritonitis. 
We have seen that the inflammatory tissue 
may be sufficiently dense to offer resistance 
to an aspirating needle as well as to a manual 
exploration. In two instances ‘inflamma- 
tory”’ fluid was obtained. The question of 
collections of pus as part of the pathological 
condition has already been considered. Con- 
cerning the effect of the inflammatory process 
on surrounding organs it may with fair assur- 
ance be stated that, in a typical case, the 
organ that is most compromised is the (right 
half of the) diaphragm. Radiographic, clin- 
ical, and operative observations have demon- 
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strated the ease with which the diaphragm 
becomes paretic and balloons upward as a 
result of an inflammation beneath it. The 
physical signs of non-suppurative subphrenic 
peritonitis indicate a pronounced elevation 
of the diaphragm in most of the cases ob- 
served. The result is compression of the 
lowest portion of the right lung. Although 
no fluid was found in the pleura in any of the 
patients upon whom aspiration was practiced, 
the physical signs point to an extension of the 
inflammation from the subdiaphragmatic 
space to the pleura in several instances. 

An analysis of the pathological changes 
found in the appendiceal zone in the cases I 
have reported indicates that the diseased 
appendix or the appendiceal abscess did not 
occupy atypical positions in any instance. 
Thus the peculiar features that favor the 
formation of a subphrenic abscess—high 
position of the appendix and cecum, an ap- 
pendix pointing upward and adherent in such 
a position, an appendix situated retrocecally, 
etc.—are not essential to the development of 
the non-suppurative subphrenic affection. 

Although cultures were not made from the 
appendiceal abscesses and peritoneal exudates 
in all the cases I have reported, the results in 
those instances in which bacteriological ex- 
aminations were made should be stated. In 
one case of appendiceal abscess the cultures 
taken from the pus were sterile. Of six 
cases of acute appendicitis with complicat- 
ing peritonitis the cultures from the periton- 
eal fluid were sterile in three; Bacterium coli, 
bacillus mucosus capsulatus, and the Fried- 
lander bacillus were found in each of the 
others.! 

Symptoms and physical signs. Usually 
within a few days of the operation? for appen- 
dicitis and after the peritonitic symptoms 
have disappeared the temperature, which had 
approached (but had not quite reached) the 
normal, begins to rise. The common con- 
ditions exciting such fever,—retention of 
purulent discharge in the wound, pelvic 
exudate, intrapulmonary disease, etc.—are 


11 wish to thank Drs. Bernstein, Simons, Poll, and Wessler of the 
rin hological Laboratory of Mount Sinai Hospital for these bacteriologi- 
cal reports. 


_ 2 Inone instance (case 6) the subphrenic invasion was in all probabil- 
ity present at the time of operation. 


searched for, but can not be found. The 
temperature rises to higher levels on the 
second and third days of the complicating 
affection and tends to follow an irregular 
“‘septic”’curve. In some instances, however, 
the fever may be low and not of any charac- 
teristic type. Pain in the right lower chest, 
occasionally radiating to the right shoulder, 
is often an early symptom but may not appear 
for several days. Physical examination, 
though not infrequently negative at this 
early stage, may reveal tenderness in one 
or more of the intercostal spaces near the 
base of the right axilla, perihepatitic friction 
sounds, and some dullness to percussion at 
the base of the right axillary zone. The 
patient may cough, usually without expec- 
toration. 

At the height of the disease the fever pur- 
sues a high and irregular course in typical 
cases. In proportion to the temperature, 
the pulse is slow and the respirations are nor- 
mal in rate. There may be an annoying 
cough, generally dry. The pain in the lower 
right chest is deep seated, persistent,.and oft- 
times severe. Although very uncomfortable, 
the patients are usually pot profoundly 
prostrated. There are exceptional instances, 
however; case 7 was in a veritable typhoid 
state. The blood examination almost in- 
variably indicates an acute inflammatory 
process. 

The results of physical examination are not 
quite uniform, since they depend upon: (1) 
The intensity of the local inflammation; 
(2) whether the affected area of the sub- 
phrenic space is superficial or deep-seated; 
(3) the extent of pleural involvement and of 
lung compression. 

In typical instances, however, the physical 
examination discloses the following: Inter- 
costal tenderness and rigidity are most pro- 
nounced in the seventh, eighth, and ninth 
spaces, especially in the axillary zone. The 
liver percussion is normal, but the edge may 
be felt a short distance below the costal 
margin; when palpable it is not tender. There 
is dullness to percussion over the lower part 
of the right chest. The area of dullness is 
greatest in the axilla; its superior border forms 
a curve whose convexity points upward. 
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The dullness may reach as high as the level 
of the angle of the scapula; under such cir- 
cumstances a secondary pleural effusion is 
probably present although fluid was not found 
in the pleura at any of the exploratory aspira- 
tions. The percussion note may be absolutely 
flat at the base of the axilla. Upon ausculta- 
tion over the liver, perihepatitic friction 
sounds may be heard. Vocal fremitus, voice, 
and the respiratory murmur are diminished 
over the dull area; the breath sounds are often 
faintly tubular in character. In exceptional 
instances pleural friction sounds are audible. 

The physical examination does not always 
reveal the above described, typical findings. 
Intercostal pain and tenderness over the 
lower thoracic area (sometimes combined 
with slight dullness and diminished breathing 
at the axillary base) were the only physical 
signs in several cases. The course of affec- 
tion in these instances seems characterized 
by lower fever protracted for several weeks. 

The course of non-suppurative subphrenic 
peritonitis appears to be a very variable one 
(five to thirty days), but a definite statement 
concerning the duration can not be made 
because a number of cases appear to have 
been terminated by aspiration. This aspect 
of the disease will be dealt with in a few 
moments. 

Concerning the after-effects of the affec- 
tion under discussion we would state that only 
seven patients could be traced since they left 
the hospital. All remained free from symp- 
toms except one (case 5). In this instance 
some permanent change has apparently 
occurred in the subphrenic space, the result 
of which is intercostal pain and slight tender- 
ness and an abnormal elevation of the dia- 
phragm. 

Diagnosis. Although the differentiation 
between the non-suppurative and the sup- 
purative variety of subphrenic inflammation 
on the right side is not a simple matter, it 
appears to the writer that the two conditions 
may often be distinguished with a fair degree 
of certainty. An abnormally elevated appen- 
dix, such as one adherent to the liver, or an 
appendix retrocecally situated, favor the 
development of a subphrenic abscess, whereas 
the position of the appendix is not a factor 


in the evolution of the non-suppurative dis- 
ease. In subphrenic abscess the symptoms do 
not usually appear until weeks, even months, 
after the appendiceal attack or operation; 
the onset is generally more insidious than in 
the non-suppurative affection. The symp- 
toms of patients the subjects of subphrenic 
abscess are decidedly more serious in most 
instances. There is greater suffering, more 
pronounced prostration, a rapid pulse, etc. 
Concerning the physical signs, those presented 
by cases of subphrenic abscess differ from the 
non-suppurative cases in several respects. 
In typical instances of subphrenic abscess, 
the liver is considerably displaced, intercostal 
tenderness is often localized to only two or 
three points (not apt to be widespread as in 
the non-suppurative disease), there may be 
bulging of the lower part of the thorax on the 
right side, the physical signs in the chest are 
more pronounced, and considerable fluid or 
even pus may be found in the pleural cavity. 
Aspiration naturally has no effect upon a sub- 
phrenic abscess, whereas it often appears to 
decidedly influence the non-suppurative affec- 
tion. 

There should be little difficulty in differ- 
entiating a liver abscess, complicating appen- 
dicitis from non-suppurative subphrenic peri- 
tonitis. Nevertheless an intrahepatic abscess 
situated near the superior surface of the organ 
may in its symptoms and physical signs 
closely resemble a subphrenic abscess. Under 
such circumstances the differential points 
noted in the previous paragraph would obtain. 
I beg to call attention in this place to a sign 
which I have not found described and which 
has proven of some value in differentiating 
between hepatic and subphrenic affections 
on the right side. In the suppurative and 
non-suppurative subphrenic inflammations 
pain is elicited upon intercostal pressure 
(especially in the seventh, eighth, and ninth 
spaces in the axillary zone) but not upon 
pressure over the lower right thoracic wall with 
the flat of thehand. The latter procedure, on 
the contrary, elicits pain in instances of liver 
abscess, acute hepatitis and congestion of 
the liver, whereas intercostal pressure maybe 
almost or quite painless in these hepatic 
affections. 
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Treatment —Aspiration. Although aspira- 
tion was only employed for diagnostic pur- 
poses, it appears to have been followed by a 
distinct therapeutic result in seven of the 
nine cases in which it was employed. In 
these instances exploratory subphrenic punc- 
tures were followed by an almost critical drop 
in temperature and a recession in the symp- 
toms and physical signs. With the present 
knowledge of the pathology of non-suppura- 
tive subphrenic peritonitis, it is impossible 
to offer an adequate explanation of this 
aspiration phenomenon. It appears to be 
analagous to some instances of ‘‘thickened 
pleura” following pneumonia in which explor- 
atory aspiration for suspected empyema is 
followed by the disappearance of symptoms 


and physical signs. In this connection it is 
also interesting to note that Rolleston! has 
described cases of acute hepatitis in which 
aspiration for suspected liver abscess was 
followed by recession of the symptoms and 
physical signs. Whatever the explanation of 
the effect of aspiration in non-suppurative 
subphrenic peritonitis, the procedure cer- 
tainly appears to have a very salutary effect 
upon the course of the disease. 

In conclusion, I wish to express my indebt- 
edness to Dr. Howard Lilienthal, Chief of the 
Second Surgical Service of Mount Sinai 
Hospital, for his permission to study the case 
records from his service. 


1 Diseases of the Liver, Gall-bladder, and Bile Ducts. 


‘TECHNIQUE AND REMOTE RESULTS OF VASCULAR ANASTOMOSES ! 


By ALEXIS CARREL, M. D., New York City, New York. 
From the Laboratories of the Rockefeller Institute for Medical Research. 


A. INTRODUCTION. 

r A\HE method of vascular anastomosis 
that I will describe to-night came into 
existence nine years ago from the study 
of the technique of Payr and of 

Murphy. Its principle was worked out on 
human cadavers and on two living dogs at 
the University of Lyons. It became then 
possible to perform successfully blood-vessels 
anastomosis. Afterwards, in the course of 
many experiments made at the University of 
Chicago, and, chiefly, at the Rockefeller 
Institute for Medical Research, the causes of 
all possible complications were analysed, and 
adequate procedures, developed in order to 
prevent their occurrence. With this tech- 
nique improved and slightly modified in its 
details, a great many experimental operations 
were performed, and their results were ob- 
served after several years. The method was 
also used on human beings by several Amer- 
ican and European surgeons. To-day its 
study can be considered as completed from 
both standpoints of the technique and the 
experimental results. 


B. TECHNIQUE. 

1. General rules. In operations on blood- 
vessels certain general rules must be followed. 
These rules have been adopted with 
the view to eliminate the complication 
which may especially occur after vascular 
sutures, namely, stenosis, hemorrhage, and 
thrombosis. 

A rigid asepsis is absolutely essential. 
Sutures of blood-vessels must never be 
performed in infected wounds. It seems that 
the degree of asepsis under which general 
surgical operations can safely be made may 
be insufficient for the success of a vascular 
operation. It is probable that a slight non- 
suppurative infection, which does not prevent 
the union of tissues, ‘‘per primam inten- 
tionem,’’ may besufficient to cause thrombosis. 

Thrombosis also follows injuries of the 
wall of the vessel. The arteries and the 
veins can be freely handled with the fingers 
without being injured, provided the wall is 
not crushed with forceps or other instru- 
ments. If a forceps be used, it must take 
between its jaws nothing but the external 


1Read before the Clinical Congress of Surgeons of North America, Philadelphia, November 9, tort. 
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Fig. 1. Small Crile forceps. Ordinary serrefine. Crile 
forceps. Elastic-jawed forceps. 
sheath. When temporary hemostasis is 
obtained by means of forceps or clamps, 
these forceps or clamps must be smooth- 
jawed and the pressure of the jaws carefully 
regulated. 

The dessication of the endothelium may 
also lead to the formation of a thrombus. 
During the operation the wall of the vessels 
must be humidified with Ringer’s solution, 
or covered with vaseline. The presence of 
coagulated blood, of fibrin ferment or of 
foreign tissues or tissue juices on the interior 
can determine the production of a thrombus. 
It is, therefore, necessary to resect or to 
remove the external sheath from the edges of 
the vessels. For, if during the suture, it 
gets between the edges of the vessels, or 
around the silk threads, it very quickly leads 
to a deposit of fibrin, and possibly to an 
obliterative thrombus. By washing care- 
fully the vessel with Ringer’s solution and 
coating it and the surrounding parts of the 
operating field with vaseline, we can efficiently 
protect the endothelium against coagulating 
blood and juices of tissues. Vaseline pre- 
vents, also, the fingers of the operators and 
the threads from being soiled by fibrin 
ferment. 

As perforating stitches are always used, the 
endothelial layer is necessarily wounded by 
the needle. These wounds are rendered as 
harmless as possible by the use of very fine 
and sharp, round needles. Extremely small 


Vig. 2. Gentile’s syringe. 


Fig. 3. Dissecting forceps. 


Needle No. 16. 


Gentile’s 
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Fig. 12. Termino-lateral anastomosis. 
wounds are made. The threads are sterilized 
in vaseline and kept heavily coated with it 
during the suture. Vaseline is rubbed off 
in the holes, covers the silk threads, and 
prevents the wounded tissue and the foreign 
material from coming into actual contact 
with the blood. 

Stenosis is very liable to occur at the 
point of anastomosis. Therefore, the suture 
must be performed while the wall is under 
tension. The tension can easily be obtained 
by traction on retaining stitches properly 
located. Great care is taken to obtain a 
smooth union and approximation of the 
internal coats. When these general rules 
are observed, the operation can be safely 
performed. 

2. Instruments. Temporary hemostasis is 
secured by Crile clamps or by elastic-jawed 
forceps (Fig. 1), when large vessels, like the 
aorta of a dog or the femoral artery of a man, 
are sutured. On smaller vessels, we use a 
small Crile clamp, made by Collins, or an 
ordinary serrefine (Fig. 1). A serrefine, the 
spring of which is readily regulated, is the 
more convenient instrument for temporary 
hemostasis. These forceps are smooth-jawed 
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Posterior line of 
Application of the anterior retaining stitch. 


Fig. 13. Latero-lateral anastomosis. 
suture. 


Fig. 14. Traction on the retaining stitches and anterior 
continuous suture. 


and are used without rubber. In the large 
vessels, the circulation can also be stopped 
by a narrow rubber strip which is drawn 
tight around the vessel and fixed by a strong 
serrefine or foreceps. When the circulation 
cannot be interrupted, intubation of the 
vessel is performed. A_ paraflined tube is 
introduced into its lumen, and fixed at each 
end by a rubber band. Then it becomes 
possible to resect the wall without hamor- 
rhage while the circulation goes on through 
the lumen of the tube. 

Washing of the vessels is made with a 
Gentile syringe (Fig. 2), which is composed of 
a glass and of a rubber bulb. The fluid used 
is Ringer’s solution. 


Fig. 4. Arterial anastomosis. 
posterior retaining stitches. 

Fig. 5. Arterial anastomosis. 
terior retaining stitch. 

Fig. 6. Arterial anastomosis. Circumference of artery 
transformed in a triangle by traction on the retaining 
stitches. 


Application of the two 


Application of the an- 


Fig. 7. Arterial anastomosis. Continuous suture. 
Fig. 8. Arterial suture. Approximation of the ends. 
Fig. 9. Venous suture. Approximation of the ends. 


Fig. ro. Arteriovenous anastomosis. Continuous suture. 
Arteriovenous suture. 


Fig. 11. 


Approximation of the 
ends. 
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Fig. 15. Arterial suture. 


first 
posterior retaining stitch. 


Application of the 

The needles are round, straight needles, 
Kirby No. 16 (Fig. 3). for the small vessels, 
and even for the large vessels. A human femor- 
al artery can be sutured with a needle No. 16. 
In that case, needle No. 12 can also be used. 
The needles are handled with the fingers, 
without needle-holders. There are also short, 
curved needles, which are easily handled by 
a Collins needle-holder. I have never used 
them. But they could be employed in some 
cases. The silk threads are very fine and 
sterilized in vaseline. The needles are 
threaded and the thread is rolled on card 
board. Then, needles and threads are placed 
in a hermetically closed jar, which is put in 
the sterilizer under fifteen or eighteen pounds 
pressure. The needle are removed from the 
jar when the vaseline is still warm and 
deposited on a black towel. 
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Fig. 16. Traction on the two posterior retaining stitches. 


The ends of the threads are fixed during 
the suture by very small Gentile hemostatic 
forceps (Fig. 3). The operative field is 
circumscribed by a black Japanese silk towel 
on which the fine threads can easily be seen 
(Fig. 3). 

3. Temporary hemostasis and preparation 
of the vessels. The vessels are exposed by a 
large incision and they are freely dissected. 
The close dissection of a very long segment of 
artery or vein is not dangerous and it is 
important that the operating field is large. 
Careful hemostasis of the wound is made 
because during the suture the operating field 
must be free from blood. The temporary 
hemostasis is secured by clamps, forceps, or 
rubber bands, placed at a few centimeters 
from the location of the future anastomosis. 
If there are collaterals between the forceps 
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and the point of section they are ligated or 
clamped. 

Then the vessels are cut and the external 
sheath is resected or removed from the ends 
of the vessels. 

The end of the syringe is introduced into 
the lumen of the vessels. The blood is 

yashed out not only from the vessels but also 
from the operating field. The fluid is removed 
with dry gauze sponges. Then the vessels 
and the surrounding parts are covered with 
warm vaseline. Around the ends of the 
vessels is placed a black Japanese silk towel. 

4. Suture. (a) The termino-terminal anas- 
lomosis consists of uniting the ends of two 
vessels by a continuous suture. Arterial, 
venous and arteriovenous anastomoses will 
be described. 

In the arterial anastomoses the ends of the 
arteries must come into contact without 
strong traction. They are united by three 
retaining stitches located in three equidistant 
points of their circumference. The needle 
perforates the arterial walls at a short distance 
from the edge and a first posterior thread is 
placed and tied (Figs. 4 and 13). One end 
of the thread is fixed with a small forceps, 
while the other end with the needle is laid 
on the black towel and will be used for the 
continuous suture. 

Then the second posterior retaining stitch 
is placed, and both ends of the thread are 
fixed by a forceps (Fig. 5). A slight traction 
is made on both posterior threads. It is very 
easy to place the anterior retaining stitch 
(Figs. 5 and 16). Then the ends of the arteries 
are united in three equidistant points by the 
three stitches. By traction on the threads, 
the circumference of the arteries can be trans- 
formed in a triangle (Fig. 17). 

The edges of each side of the triangle are 
united by a continuous suture made with the 
posterior needle. The first side of the 
triangle is placed under tension by traction 
on the forceps and its edges are sutured. 
The edges of the second and the third sides 
are united in the same manner (Figs. 7 and 
17). A few stitches only are necessary. In 


the case of an artery of the size of the carotid 
of a middle-sized dog, three stitches are 
During 


made on each side of the triangle. 


I 
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Continuous suture. 


the suture, great care is taken to approximate 
exactly the surfaces of section of the wall 
(Fig. 8). The raw surface must not come 
in contact with the blood stream. Before 
the complete losing of the artery, vaseline is 
removed by pressure from its lumen. 

In venous anastomoses the ends of the veins 
are also united by three retaining stitches. 
A venous suture requires more stitches than 
an arterial suture, on account of the thinness 
of the wall. The approximation is made by 
eversion of the edges, which are united not 
by their surface of section, but by their 
endothelial surface (Fig. 9). The inversion 
of the edges is very defective and may bring 
about the formation of a thrombus. 

In arteries venous anastomoses, the vein is 
generally larger than the artery. After the 
ends of both vessels have been united by the 
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Fig. 18. Anastomosis of the aorta. 


three retaining stitches, each side of the 
venous triangle is longer than the corres- 
ponding side of the artery. Then a trac- 
tion is made on the retaining stitches. The 
arterial end can be very much dilated and 
brought nearer to the size of the vein. 
Each stitch of the continuous suture is made 
larger on the vein than on the artery (Fig. 10). 
The caliber of the vein is progressively re- 
duced and a good union takes place. The 
venous wall is turned outward and its endo- 
thelial surface is applied against the surface 
of section of the arterial wall (Fig. 11). 

(b) The termino-lateral anastomosis con- 
sists of implanting the end of a vessel onto 
the wall of another vessel. A triangular or 
elliptic opening is made through the wall of 
one vessel. The edges of the opening are 


Fig. 20. Arteriovenous anastomosis. Fifteen months 


after the operation. 


Fig. 19. Ten months after the operation. Location of 
the anastomosis marked by black crosses. 


approximated by three or four retaining 
stitches to the end of the other vessel, and 
united by a continuous suture. When the 
vessel is of a small caliber, it is better to 
perform the termino-lateral anastomosis by 
the patching method. It consists in dissect- 
ing the small artery to the level of a larger 
trunk, and in resecting the patch of the wall 
surrounding the mouth of the small artery. 
The patch is elliptic in its shape, and the 
edges as regular as possible in order that a 
smooth anastomosis can be made. Then 
the patch is inserted into an opening made 
through the wall of the larger vessel, and 
fixed by four retaining stitches and a con- 
tinuous suture. By this method, the termino- 
lateral anastomosis is more safely performed 
than by the direct implantation of the end of 
the smaller vessel onto the wall of the larger. 

(c) Latero-lateral anastomoses. Both vessels 
are placed near one another and opened 
longitudinally by incision, or resection of an 
elliptic flap. The ends of the openings are 
united by a first posterior retaining stitch. 
A second posterior retaining stitch unites 


Fig. 21. Arteriovenous anastomosis. Twenty months 
after the operation. 
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also the other ends of the incisions, or two 
points located on the internal edges of the 
wounds at a very short distance from the 
end. The ends of the retaining stitches are, 
of course, on the external side of the vessels. 
Then, the needle perforates the wall and is 
drawn inside of the vessel. A traction is 
made on the retaining stitches and a con- 
tinuous suture is made on the endothelial 
side of the vessels (Fig. 13). At the other 
end the needle perforates again the wall, 
and the suturing thread is tied on the external 
side of the vessel to the retaining thread. 
While this posterior line of suture is stretched 
by traction on the posterior retaining thread, 
an anterior retaining stitch unites two points 
of the free edges (Fig. 13). By traction on 
the posterior and anterior retaining stitches 
the openings are transformed in a triangle 
and the union is completed by a continuous 
suture running along both anterior sides 
(Fig. 14). 

5. Re-establishment of the circulation. Be- 
fore the circulation is re-established, the line 
of sutures is carefully examined, and if a gap 
is found between two stitches, it is imme- 
diately closed. Then, gauze sponges are 
placed on the lines of suture, and the clamps 
are removed, while a gentle pressure is made 
on the sponges. There is almost always some 
leakage during the first minutes. After two 
of three minutes, the sponges are removed, 
and if some hemorrhage persists, one or two 
complementary stitches are added. 

Then, the vessels and the operating field 
are washed with Ringer’s solution, and the 
wound closed without drainage. 


C. RESULTS. 

A great many anastomoses have been 
performed with this method. If the tech- 
nique here described is followed, no com- 
plications occur. The results are practically 
always positive. Therefore, it has permitted 
the solution, from a surgical standpoint, of 
important problems, such as transplantation 
of venous segments of arteries, homoplastic 
and heteroplastic transplantations of blood- 
vessels, transplantation of vessels in latent 
life, of devitalized vessels, of pieces of veins, 
peritoneum and rubber on arteries, replanta- 


Fig. 22. Two years after section of the thoracic aorta 
and graft of a segment of vein preserved in cold storage. 


tion and transplantation of spleen, thyroid 
gland, kidneys, limbs, etc. Many animals 
were kept alive for a long time. Therefore. 
the anatomical and clinical results of the 
anastomoses are completely known. 
Immediately after the operation the endo- 
thelial coats of the vessels appear as closely 
approximated and the stitches are seen in 
the lumen of the vessel. After eight days, 
the appearance is slightly modified; the 
line of union is less apparent. The threads 
are uncovered by fibrin (Fig. 18). The 
photograph of an arteriovenous anastomosis 
taken fifteen days after the operation, shows 
the appearance of the scar when the stitches 
are very regularly disposed. In the arterial 
anastomosis, the stitches disappear progres- 
sively and the scar becomes very small. 
Sometimes it is slightly depressed. No steno- 
sis was ever observed. After six months, the 
stitches have completely disappeared on an 
arterial suture, while on the venous anastomo- 
sis of a replanted kidney, the threads could be 
seen ten months after the operation (Fig. 19). 
The anastomosis of the artery (Fig. 19) of the 
same kidney had become, after ten months, 
completely invisible. On arteriovenous anas- 
tomosis, fifteen and twenty months after 
the operation (Figs. 20 and 21), the location 
of the anastomoses can be determined on 


, 
‘ 
a 
: : 
. 
j 


254 SURGERY, GYNECOLOGY AND OBSTETRICS 


Fig. 23. Section of an arteriovenous anastomosis. 
Weigert clastic tissue stain. 


account of the difference of caliber. But it 
is perfectly smooth and there is no dilatation 
or stenosis at its level. After the extirpation 
and replantation of the spleen with circular 
suture of the splenic vessels, the caliber of the 
artery and of the vein remains entirely nor- 
mal after twenty-two months. On_ the 
photograph, the location of the anastomosis 
is indicated by two whitish lines (Fig. 22). 
Several other animals have lived, or are still 
living, two years, two years and a half, three 
years, and four years after having undergone 
several kinds of vascular anastomosis. The 
results are uniformly excellent. 

The study of the sections of the anasto- 
moses shows that the union of the ends of 
the vessels is always very accurate (Fig. 23), 
and can even take place without scar (Fig. 
24). But such a perfect result is exceptional. 
In no case was dilatation or stenosis at the 


Fig. 24. Transplantation of the aorta. Weigert elastic 
tissue stain. 1. Anastomosis. Union of the medias 
without scar. 2. A stitch. 


level of the line of sutures observed. The 
technique, therefore, brings about an almost 
perfect reconstruction of the vessel. It 
explains the constancy of its clinical results. 

The technique has been used for several 
years on human beings. Crile employed it 
at the beginning of his method of blood 
transfusion. Many other American and 
European surgeons performed anastomoses of 
large vessels. Even the aorta of a child 
could be successfully anastomosed by Braun. 
The blood-vessel operations are easier on 
human beings than on dogs, and it seems that 
the results are as satisfactory. 

It can be concluded that this simple method 
of anastomosing blood-vessels gives results 
that remain excellent after a long time, and 
that it can be used safely on human beings, 
provided the rules of the technique be strictly 
followed. 
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THE ULTIMATE RESULTS OF THE CONSERVATIVE SURGERY OF 
THE OVARIES? 


By EDWARD REYNOLDS, M.D., Boston, MAssacuuseEtts 


interference with the ovary was limited 

to the removal of the largest cysts, on 

the ground that these alone threatened 
life. With increasing knowledge, the op- 
erative field was gradually increased to include 
the removal of all cystic ovaries of size 
sufficient to threaten certain increase, on the 
ground that it was safer to operate then 
than after they had so increased. But, with 
one exception, the surgery of the ovaries 
has been directed until the most recent 
years only toward saving life; that one excep- 
tion, the disastrous experiment of Battey, 
was directed toward the improvement of 
health, toward the relief of dysmenorrhoea, 
and of nervous disturbances of ovarian 
origin. The evil effects of Battey’s operation 
per se were, however, so much greater than 
the evils which it was intended to remove 
that it soon fell into deserved disrepute. 

My theme to-day is, first, that Battey 
was partly right; that, although the really 
normal ovary is probably never responsible 
for symptoms, many of the slightly enlarged 
ovaries, which were then considered normal 
and which were removed by the Battey 
operations, were the source of dysmenorrheea, 
catamenial depression and sometimes of con- 
sequent neurasthenia; second, that those 
symptoms can, in appropriate cases, be to-day 
relieved. by conservative operations which 
have no intrinsic evil effects per se, and are 
therefore justifiable, and indicated where 
Battey’s operation was unjustifiable. 

‘It is difficult to treat of the conservation 
of ovaries without trenching on the treatment 
of the tubes, but lack of ‘time to-night com- 
pels a restriction of this paper to essentially 
a single point. 

It seems to me that we should, however, 
make a sharp distinction between the con- 
servation of parts of diseased tubes and similar 
conservation of the ovaries. In my experience 


| N the earlier days of abdominal surgery, 


the two operations are of very different value. 
Though the conservation of tubes is a field 
worth cultivating, I am not yet able to feel 
that the prospect of obtaining functional ac- 
tivity in tubes which have once been inflamed 
is any too good; on the other hand, my 
experience leads me to believe that the 
prognosis for obtaining an absence of sympto- 
matology and a restoration of function, by 
resections or other reductions of the enlarged 
ovaries, is extremely good. 

It is surprising how often resection will 
leave a functional ovary, even in the largest 
ovarian growths. Even where, on casual 
inspection, there is no ovary visible in such 
cases, there is always at the hilum a patch 
of slightly thickened white wall, and even 
though this appears to be of such small size 
and so thin as to promise nothing but a little 
connective tissue, its dissection from the 
wall of the cyst will usually leave enough 
ovarian tissue to be well worth saving, often 
a full-sized ovary. When one ovary is 
distinctly cystic the other is seldom wholly 
normal; if, however, it is, there is com- 
paratively little objection to the complete 
removal of the diseased side, but even in 
these cases, if a thoroughly good second ovary 
can be saved by an almost equally rapid and 
simple operation, it seems to me worth 
while. If we except malignant disease, 
double ovarian abscess, and tuberculosis, I 
think we may now say that it is practically 
never necessary to remove both ovaries from 
a woman during active menstrual life. 

The point which seems to me of the most 
interest and importance in connection with 
conservative work upon the ovaries is, how- 
ever, the treatment of small cystic ovaries, 
say from those which are of the size of an 
American walnut or less up to those which 
are of the size of an English walnut. Of the 
smaller of this class of ovaries it has always 
been customary to state that they are essen- 


1 Read before the Clinical Congress of Surgeons of North America, Philadelphia, November 15, 1911. (See discussion, page 305 .) 
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tially normal ovaries, even though they 
contain cystic bodies, and, in the old-fash- 
ioned sense, this is true. They are not 
ovaries which should be removed, i. e., the 
woman is much better off in possession of 
such ovaries, even in a state of perverted 
physiology, than she is without them. I 
believe, however, that in the more modern 
sense the statement that such ovaries are 
normal is not wholly true. My experience 
has taught me to believe that many such 
ovaries are productive of symptomatology, 
i. e., of dysmenorrhoea, nervous phenomena, 
often of some importance, and frequently of 
sterility. Much of the surgery of to-day is, 
and should be, aimed at the restoration of 
health and the removal of distressing symp- 
toms. I believe that in many such cases the 
conservative operative treatment of these 
ovaries is not only justifiable, but strongly 
indicated, even if the abdomen has to be 
opened for the purpose. I know that to 
many this will seem a very radical statement, 
but I ask consideration for it upon the ground 
that I have come to it slowly, after a good 
many years of study and a fairly consider- 
able experience. 

When we open the abdomen for other 
causes we see both thoroughly normal ovaries, 
and such ovaries as those I am now speak- 
ing of. 

The thoroughly normal ovary is an oblong, 
flattened organ of soft consistence when 
palpated between the thumb and finger, and 
usually of slightly corrugated exterior. It 
is usually from a quarter to half an inch in 
thickness, not far from three quarters of an 
inch in breadth, and from an inch to an inch 
and a half in length. Its most obvious 
characteristic is, at all events, that its thick- 
ness is much less than its width, and the width 
is less than the length. As has been said 
above, it is a flattened oblong body. The 
ovaries of which I speak are, on the other 
hand, of rounded contour, their thickness is 
often as great as their width, and they are 
frequently a little shortened in length by the 
tension within them. Their surfaces are 
stretched and distended and on palpation 
they are tense, owing to the presence of small 
cysts or semi-solid bodies within them. All 


this is familiar to every surgeon, but I 
recapitulate it as a definition for the purposes 
of what I am about to say. 

On section, these ovaries prove to contain 
merely from one to many persistent Graafian 
follicles or abnormally persistent corpora 
lutea, the latter revealing on examination an 
arrest at any one of the successive steps of 
their retrograde metamorphosis, or the form- 
ation of an overabundant amount of connect- 
ive tissue, constituting in effect a benign neo- 
plasm. 

We all know that such ovaries ordinarily 
change but little in size or consistence, even 
in the course of years of observation, and I 
am quite ready to agree with the prevalent 
present opinion that they are not pathological, 
in the sense that they do not ordinarily give 
rise to definite new growths nor involve any 
danger to the patient’s life. They have, in 
short, roughly speaking, no mortality, but 
from the point of view of morbidity, I do not 
believe that these are normal ovaries. While 
it is true that they do not usually enlarge 
essentially, they still more rarely return to 
the normal, and I believe that this prolonged 
persistence of the Graafian follicles, or of the 
corpora lutea, constitutes a state of perverted 
physiglogy which may or may not give rise 
to symptoms of importance. I base this 
belief both on study of the symptomatology 
shown in my record cases, and on the results 
of my operations, to be given later. 

For study of the first point I have detailed 
records of the characteristics of menstruation 
in about thirty-five hundred cases, and while 
I must confess that I have not yet had the 
courage to attempt the labor of a systematic 
statistical compilation of them, yet personal 
study of this mass of material has convinced 
me that the cases that possess moderately 
enlarged ovaries usually show an excess of 
dysmenorrhoea, both in the sense of pain, and 
in the sense of catamenial irritability or 
depression; it also shows that the cases which 
have in the course of years been indexed under 
dysmenorrhoea and sterility, i. e., in which 
these were sufficiently prominent complaints 
to attract the notice of my indexers, certainly 
show a very large proportion of perceptibly 
enlarged ovaries. From this point of view 
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there seems, then, to be some connection 
between them. 

So, too, of late years the cases in which I 
have performed the conservative operations 
upon the ovaries certainly give a very full 
ground for the belief that whenever the 
severity of the symptoms warrants such work, 
the operations do relieve the menstrual 
abnormality, in a great majority of instances, 
whether it be in the form of. pain or of nerv- 
ous symptomatology connected with the 
catamenia. 

The first point which I wish to make is, 
that if these moderately enlarged ovaries 
were reduced to the normal size by a con- 
servative operation in conjunction with every 
operation for displacement, myomectomy for 
small fibroids, or, indeed, any other condition 
for which the abdomen is opened, the results 
of these established operations upon dys- 
menorrhcea and catamenial depression would 
be greatly improved. 

My second point is, that when the symp- 
toms of which I have spoken are present in 
conjunction with even slightly enlarged 
ovaries they are in themselves often sufficient 
to justify and indicate the addition of an 
abdominal incision to operations for plastic 
repairs; and, further, that they are not 
infrequently in themselves sufficient indica- 
tion for an operation for the relief of these 
symptoms, in conjunction with a dilatation 
and curettage, or the plastic methods for 
relieving obstructions due to pinhole os and 
anteflexion of the cervix. In the course of 
my observations I have grown to believe that 
this state of moderate enlargement of the 
ovaries, this perverted physiology, accom- 
panies, usually, conditions which lead to 
chronic congestion, or conditions of imperfect 
drainage from the uterus and tubes. 

It does not seem at present possible to 
state why this condition of perverted phys- 
iology is arrested by the removal of the 
persistent follicles and corpora. My cases 
have, however, convinced me that recurrence 
is rare and is becoming more rare with an 
increasing perfection of technique. I can 
only offer the theory that their persistence is 
in some way connected with the existence of 
undue tension in the ovary and that only 


when this tension has been relieved do the 
follicles mature and discharge themselves 
naturally. 

In summarizing the cases upon which I 
have operated for these conditions I propose 
to confine myself to cases done in private 
practice, since ,in the somewhat larger 
number which I have done in public practice, 
I have not been able to follow the ultimate 
result with any degree of attention which 
would make them of value for my present 
purposes. 

I wish to state that, although I find that 
as the years go by I am operating upon a 
larger and larger percentage of such cases, 
I by no means believe that these slightly 
enlarged ovaries should be operated upon 
merely: because they are found to exist. Not 
all of them cause symptoms, but when 
dysmenorrhoea or catamenial depression of 
degree which would be sufficient to warrant 
an operation if it were sure that they could be 
relieved by it are present in connection with 
even this small degree of ovarian disturbance, 
I believe the operation to be indicated, on 
the ground that I have found it relieve these 
symptoms in the great majority of cases. 
This operation is, however, rarely indicated 
alone since the cases which present such 
ovaries almost invariably show also other 
abnormalities which should be remedied at 
the same time. 

A statistical report of a series of cases from 
the standpoint of relief of symptomatology is 
always difficult to compile, and is apt to be 
misleading. In this series the difficulties and 
uncertainties are multiplied by the fact that 
in the majority of cases the conservative 
work on the ovaries was only one out of 
several procedures undertaken, yet if the 
inquiries are sufficiently carefully guarded, 
and the classification broad enough, some 
general information may be gained. 

Out of one hundred and ten cases, in which 
the ovaries were so treated and in which the 
operation was performed at least fourteen 
months ago, four have been lost sight of, and 
should be excluded from consideration. In 
eighty-seven (82 per cent) of the remaining 
one hundred and six, either the patient or 
her physician has stated that she was satisfied 
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with the results of her operation, which is 
perhaps the best rough test of symptomatic 
results. Of the other thirteen results, none 
was sufficiently satisfactory to meet this 
response, and a few of them were entire 
failures. 

Among these thirteen cases there were 
five recurrences of the ovarian enlargement 
(4.7 percent). In two of these the symptoms 
were relieved until the ovaries re-enlarged, 
and then themselves reappeared, but in both, 
these two they were finally and permanently 
relieved by a second operation. These are, 
however, counted on the list as failures and 
their second operations are not counted 
among the successes. In another, after six 
months of relief, dysmenorrhoea reappeared 
in synchronism with a rapid enlargement of 
the ovary to the size of a golf ball, when the 
dysmenorrhoea stopped and the ovary was 
found to be again of normal size. Probably 
a thin-walled follicular cyst formed and 
ruptured. There has been no more trouble, 
but the case is not counted among the suc- 
cesses. In the fourth, moderate re-enlarge- 
ment of the ovaries reappeared, but the 
patient had obtained a very sensible degree 
of relief and was satisfied to get along there- 
with. In the fifth case, a case of extreme 
dysmenorrhoea, the cystic condition of both 
ovaries rapidly returned and the patient has 
never been willing to try again. 

Five neurotic patients, with severe dys- 
menorrhoea, were relieved of the dysmen- 
orrhoea but not otherwise benefited. 

There were nine cases (8 per cent) who 
were not in any way improved, and which, on 
retrospect, appear to have been improper 
cases for operation. 

One case was subject to recurring attacks 
of catalepsy. She had cystic ovaries, about 
the size of English walnuts, which were 
reduced in size and a moderately inflamed 
appendix removed at the same time, at the 
request of the patient and her family and 
with the advice of her physician, after a 
neurologist and I had explained that there 
was but little prospect of benefit. They 
chose to take what chance there might be. 

Two were operated upon for persistent 
backache and indefinite pain in the lower 


abdomen, without benefit. One subsequently 
went on into a definite arthritis of the spine, 
which was undoubtedly beginning at the 
time she was operated upon. The other 
backache was subsequently relieved by an 
orthopedic surgeon and should have been 
sent to him in the first place. These cases 
were both done some years ago and are cases 
which I should avoid to-day. 

Five extreme neurasthenics were unim- 
proved. These five women went through 
operations without benefit, but it is fair to 
remark that no one of them seems to have 
been made finally worse. The conservative 
operations are not followed by lasting ill effects. 

Eighty-seven patients were, then, satisfied 
with the results of their operation, but of 
these it must be said that the other -pro- 
cedures which were undertaken at the same 
time for the relief of other abnormalities 
(suspensive operations of one kind or another, 
appendectomies, myomectomies, and _ the 
various plastics) must be credited with a large 
part of the good results. Of these cases I 
can only say that my impression is strong 
that since the adoption of the principle of 
always emptying or exsecting all, even the 
smallest cystic bodies which are found in the 
ovaries, in connection with my other opera- 
tions, I believe that my ultimate results from 
the standard operations have very greatly 
improved. 

Two particular conditions, dysmenorrhcea 
and neurasthenia, give much more definitely 
reliable figures. There were among these one 
hundred and six cases of moderately cystic 
ovaries seventy-seven cases in which dys- 
menorrhoea was among the symptoms, i. e., 
in which it was sufficient to cause the patient 
to think it important. Of these seventy- 
seven cases seventy-four were relieved of their 
dysmenorrhoea; the failures were as follows: 
One case of adherent and almost totally 
destroyed ovaries, in which it was only 
possible to save a small portion of one ovary, 
and in which moderate but decreasing 
dysmenorrhoea persisted for about three 
years until the catamenia ceased. One 
extreme neurotic in whom the ovaries are now 
apparently normal but the dysmenorrhcea 
persists. One case with recurrence of the 
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cystic condition, unrelieved and unwilling to 
try a second reduction of the ovaries. Two 
cases, mentioned above, with recurrences, 
but relieved by second operations. Although 
results had warranted considerable confidence 
about relieving dysmenorrhoea, I must con- 
fess surprise to find that the series figured 
out so well as this. 

There were forty-nine cases in which a 
diagnosis of neurasthenia was entered on the 
record blank at the time it was filled out as a 
matter of routine and without any thought of 
this compilation. Of these, nine (18 per 
cent) are not rated as successes, though among 
them four cases with dysmenorrhcea have 
been relieved from this symptom, but forty 
of the forty-nine have returned to what they 
considered good health. I am confident that 
this is a better showing on the operative treat- 
ment of neurasthenia than I was ever able 
to attain before a routine conservative treat- 
ment of these small cystic ovaries was 
adopted. 

This perverted physiological state of the 
ovaries also appears to play a very important 
part in the production of sterilities, but I shall 
content myself with a passing reference to 
that here. 

As was said above, statistics upon such 
points as these can at most only reinforce the 
general clinical judgment of the man who 
makes them, but when they have been made 
in a spirit of fairness, their general aspect is 
sometimes worth considering. 

In my earlier operations the technique 
most frequently employed was the puncture 
of the follicles or corpora with the artery 
forceps, the emptying of their contents, 
careful pulling out of the lining membrane, 
and suture of the resulting wounds in a way 
to prevent oozing. This was followed in 
frequency by resection of the portion of 


ovary which contained the most prominent 
cysts whenever opportunity offered and 
suture of the resulting wedge-shaped wound. 
The all-important detail in any technique is, 
however, to remove every one of the persistent 
follicles so that no shotlike bodies are felt 
when the ovary is palpated between the 
finger and thumb, and the great difficulty of 
thorough removal of the lining of small cysts 
deep within the substance of the ovary; indeed, 
frequently the difficulty of detecting them, in 
time led to another expedient, that of split- 
ting the ovary longitudinally from the 
periphery almost or quite to the hilum and 
dealing with these small cysts by puncture 
or excision from within. On palpation of the 
half ovary after such a division the smallest 
cysts are easily found and it is generally easy 
to insure the entire removal of their lining 
membranes by puncture. The two halves 
are then brought together by deep sutures. 

I now use the various techniques inter- 
changeably, or in combination, in accordance 
with the condition of the individual ovary, 
and frequently add to them a scarification of 
the external surface of the ovary where this 
seems tough and leathery. The cuts, when 
this is done, should be just deep enough to 
get through the thicker outer layer and not 
deep enough to produce bleeding. I am not 
very sure of the value of this method but 
have seen ‘no harm follow it, and am inclined 
to add it to the rest of the operation in 
appropriate cases. 

In my earlier operations the ovaries were 
sutured with silk and of late with catgut, 
with no apparent difference in result. I was 
at first somewhat timid about leaving sutures 
in the ovary and endeavored to minimize the 
number used, fearing subsequent pain, but 
have grown to feel that this is an imaginary 
danger. 
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CANCER OF THE PROSTATE 
By ROBERT C. BRYAN, M.D., RicHMonpD, ViRGINIA 


ANCER of the prostate was first 
— recognized by Langstaff in 1817. In 
1867 Billroth first operated for cancer 
of the prostate. Two years later 
Jolly performed the same operation. Of 
recent years considerable literature has been 
written on this subject. All the points are 
not yet clear, and it is indeed difficult to see 
how they can be clarified, when we recall that 
the gland, per se, is intrapelvic and inaccess- 
ible; that at best, we can feel but one surface; 
that the organ is a frequent site of inflamma- 
tory changes, hyperplasia, and _ bacterial 
invasion, and further, that cancer is not in- 
frequently associated with hypertrophy, in- 
deed starts in the substance of the gland, 
later on invading its palpable periphery as a 
nodulation, a sclerosis, an induration, which 
may readily be confounded with an innocent 
subcapsular thickened cyst wall, a hematoma, 
or calculus. 

In a thousand cases of carcinoma in various 
situations, Weber found only thirteen involv- 
ing the urinary organs. Of this number about 
one per cent were associated with the prostate. 
This would indicate that primary carcinoma 
here is a comparatively infrequent disease. 

According to various authorities, fourteen 
to twenty per cent of all prostatic enlarge- 
ments are malignant; an overwhelming majori- 
ty of this number are cancerous. In this day 
of specialty, more perfected technique, and 
closer investigation of clinical complaints, 


there are but few cases which do not get a - 


diagnosis based on the pathological expres- 
sions and “outward and visible signs of their 
inward and spiritual disease.” 

Cancer may be expected to follow in chronic 
hypertrophy of the prostate in the old man, 
just as it does in other chronic inflammatory 
processes of the body which have been sub- 
jected to the excitation of prolonged stimula- 
tion; there is no reason for cancer to violate 
an established rule here. At that physio- 
pathologic instant that the acini of the pros- 
tate burst, and cells wander into and invade 
the surrounding tissues, at that moment cancer 


is inaugurated. Many prostates have been 
removed at this time which gave no clinical 
evidences, no physical signs, of malignancy; 
they could not in this, their earliest incipiency. 
The microscope alone can establish the diag- 
nosis. 

In recent elaborate and careful histologi- 
cal investigations made by Albarran and 
Halle (3) several specimens of cancer of the 
prostate have been found among those labelled 
as senile hypertrophy, in the Guyon Musee. 
This would indicate indeed that the microscop- 
ic diagnosis is not always clear. They found 
a more or less distinct departure from the 
usual adenomatous structure, and maintained 
that between simple hypertrophy and typical 
carcinoma there is a semi-malignant growth 
of adenoma, which has not yet secured clinical 
recognition. This transformation stage is 
amply supported by clinical experience, and 
constitutes that category of cases which, 
operated on for hypertrophy, prove to be, 
in the laboratory, transitional carcinoma. 
At present, there are several tests for cancer 
which are being tried out and perfected in 
the laboratory. Some of the more significant 
are: 

1. The hemolytic tests, which are being 
investigated, particularly by Crile. 

2. The meiostagmin reaction (Ascoli), con- 
sequent upon a diminution of surface tension 
of solution of the serum of the patient when 
extract of carcinoma is added to it. 

3. The antitryptic power of the blood. 

4. Colloidal nitrogen of the urine. 

None of these tests are final and absolute. 
Until they are, we can never hope to be able 
to diagnose clinically these precancerous cases. 

Primary cancer of the prostate may follow 
one of two general types: The Scirrhus and 
the Glandular. 

In the one type the condition may be easily 
confounded with the hard, fibrous prostate, 
the latter being mistaken for the large, over- 
growing adenoma. 

Cancer is not infrequently associated with 
beginning hypertrophy; indeed, may originate 
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in the normal and atrophic gland, or in an 
organ which has been the seat of a chronic 
prostatitis. One lobe or the entire gland 
may be involved. The infiltration may 
form foci so small to be detected only by the 
microscope. 

The lymph spaces, muscle sheathes and 
small blood-vessels are occasionally seen to be 
accompanied by cancer cells which assist in 
the propagation of the disease in the region 
beneath the trigone. The working back- 
ward again of this process along the ejacu- 
latory ducts, the lines of least resistance, 
establishes the method by which the bladder 
wall becomes involved, and the seminal 
vessels are caught in the invasion. 

Carcinoma of the prostate does not result 
as a degeneration of a previously benign 
adenomatous process. When cancer occurs 
in an enlarged gland, it regularly establishes 
itself in a non-hypertrophic portion, generally 
in the posterior subcapsular stratum, behind 
the hypertrophied lateral lobes. In about 
fifty per cent of instances it develops when 
no hypertrophy is present. This is a signifi- 
cant feature. Cancer remains for a long 
time within the confines of a gland, its lobe 
or lobule. When it does begin to move on, 
its establishment is along the course of the 
ducts, into the space immediately above the 
prostate, between the seminal vesicles and 
the bladder, and beneath the fascia of Denon- 
villiers (63). 

Sappey claims that there is an absence of 
lymphatics in the vesical mucosa. This 
probably explains the slow dissemination 
of cancer cells into the bladder from the 
prostate. 

Kaufman reports only five cases of vesical 
ulceration in too cases of prostatic cancer. 
Involvement of the rectum is rare. Cuneo 
and Veau have shown that the fascia of 
Denonvilliers is a prolongation downward 
of the peritoneum in feetal life, which, project- 
ing in a plain between the prostate and 
seminal vesicles in front, and the rectum be- 
hind, by virtue of its reduplication, doubly 
inhibits the spread of cancerous cells poste- 
riorly; ulceration of the rectum then is infre- 
quently seen. 

To facilitate our diagnosis and to classify 


the morbid expressions of prostatic cancer, 
the writer would use three classes of cases: 

No. 1. The precancerous or early intra- 
mural invasion associated with or indepen- 
dent of a benign hypertrophy. This category 
of cases can only be revealed in the laboratory. 
There are no physical signs, subjective or 
objective, signifying malignancy. The opera- 
tion is performed in good faith for hyper- 
trophy, the results are ciean and the prognosis 
is good. 

No. 2. At that moment that the cancer 
establishes itself peripherally, becomes sub- 
capsular and there is an invasion backward 
along the ejaculatory ducts, involving the 
seminal vesicles, an establishment anteriorly, 
about the bulb, with the fixed urethra, nodula- 
tion and induration evidencing a varying 
consistency of the organ, coupled with a 
history distressed by pain, hemorrhage, 
or weakness, the condition of prostatic cancer 
is now in its second stage, and it is essen- 
tially at this time, or varying phases of this 
period, that the surgeon is called upon for 
diagnosis. 

No. 3. This category is that of a progressive 
and marked cachexia and anemia, where pain 
or hematuria have been persistent and un- 
controllable. Osseous and lymphatic me- 
tastases are evident, urinary embarrass- 
ments, imperious and harassing. The gland is 
now so greatly enlarged and involving its 
neighboring viscera to such an extent that it 
requires attention, not for removal, but to 
relieve those conditions which such an incre- 
ment has brought about. This stage is the 
prostato-pelvic carcinosis of Guyon. 

It would be as difficult, practically, to draw 
a line between class one and two, or state 
that a case was no longer in class two, but 
now had emerged into class three, as it is to 
predict the sweetness or ripeness of an un- 
plucked melon. for what is green to-day is 
ripe to-morrow and rotten the day following. 
There is a shading, shelving, refinement of the 
manifestations produced by the pathological 
invasion, which the boldest surgeon hesitates 
to translate, or to put in unequivocal terms. 

In every case of senile prostatic hypertrophy 
the fact of the possible existence of carcino- 
ma must be constantly borne in mind (54). 
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It is to be emphasized that the prostate 
itself causes no symptoms in the early stages 
of carcinoma; the subjective symptoms are 
given out by the bladder and pelvic organs 
(15), the invasion of the disease is so gradual 
and the symptoms modified so progressively, 
that there is an unconscious adjustment of 
the patient to the condition. He pays no 
more attention to the increased calls for 
urination or the slightly stuttering stream 
than that patient who puts on spectacles for 
the first time; both conditions are regarded as 
one of the natural phenomena of progressing 
years. At that instant that pain or hemor- 
rhage is noticed, the patient now knows 
something is wrong, and seeks the advice of 
a surgeon. And at this time the pathological 
condition is well along in the second stage. 
For it is indeed only in the rarest and most 
exceptional instances that the old man comes 
earlier seeking relief. One of the following 
features may act subjectively and attract 
the patient’s attention. 

1. Frequency of urination. This is prob- 
ably the most constant and dependable sub- 
jective sign. About sixty per cent of the 
cases experience disturbances of this charac- 
ter; however, from a pathological standpoint, 
it would develop well on in the second stage, 
for the pure carcinomatous prostate is not 
much enlarged now; the obstruction to the 
flow of urine is not great; the moderately 
sensitized bladder, goaded by trespassing 
cells which relentlessly encroach upon and 
stimulate its muscular activity and nervous 
control, responds by contraction, expelling 
its contents. This (as in pure hypertrophy) 
is more marked by night, by virtue of venous 
congestion. Soon the calls are noticed by day. 
The bladder now tiring of its unceasing calls, 
the progressive spread of cells with the passive 
hyperzmia, starts a vicious circle which con- 
stantly growing worse, must, and does, soon 
lead to: 

2. Pain. This is not the pain of cystitis, 
of retention, or of infection, but that caused 
by mechanical irritation and stimulation of 
nerves, or groups of nerves, supplying the 
parts which are encroached upon by the car- 
cinomatous invasion. The nerves carrying 
these stimuli are the pelvic plexus of the sym- 


pathetic and the internal pudic by the third 
and fourth sacral. 

At first localized in the bladder, rectum, 
about the prostate, in the penis, this pain is 
sharp, lancinating and is brought out only on 
the act of urination. At a slightly later 
period in the disease, it is present also on 
defecation, when it is most severe and at 
times unbearable, and still later the pain is 
continuous. 

It is at this time that the referred pain 
may also develop, not so constant in its 
appearance, as is the local pain; it is one of 
the aberrant manifestations and may be the 
initial clue to the disease. 

Guyon calls attention to sciatica as a not 
infrequent concomitant. Pain may also be 
complained of, in the dorsal, sacral, femoral, 
hypogastric, scrotal, inguinal regions, in each 
instance aggravated by the act of urination 
and rendered intolerable on catheterization. 

Again, there is the pain of “‘retention se- 
cretion.” ‘This is localized, deep and boring, 
gets progressively worse and is not influenced 
by the act of urination or defecation. This 
not infrequently goes along, hand in hand, 
with the pain of carcinoma, from which it 
cannot be differentiated. 

Just here the writer would call attention 
to the occasional rapid, galloping course of 
prostatic cancer as compared to that of hyper- 
trophic benignity. For not infrequently cases 
are seen in which from their earliest manifes- 
tations to the development of the prostato- 
pelvic carcinosis of Guyon (the terminal stage) 
only a few months, or a year at most, has 
intervened. The writer recalls such a case 
in an elderly physician, whose cancerous pros- 
tate was as large as a cocoanut and filled the 
pelvis. The history in this instance could be 
traced only through a period of seven months. 

3. Hematuria would seem to indicate 
tumor or stone, rather than prostatic cancer. 
In a series of 145 cases reported by Young, 
it was present in only 15 instances. 

Bazy (5) calls attention to the fact that the 
hemorrhage of prostatic cancer is into the 
cavity of the bladder. Mansell Moullin 
says that hemorrhage is the most significant 
feature of cancer of the prostate, and empha- 
sizes it further by saying “haemorrhage with- 
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out apparent cause, and of frequent occurrence, 
should always excite suspicion; the specimen 
may further be examined for cancer cells.” 

Squier, in a series of cases, calls attention 
to hemorrhage as a significant diagnostic 
feature. Just here, hemorrhage and hama- 
turia must not be confounded. The two 
terms are used too indiscriminately. Hzm- 
orrhage would indicate that the flow of 
blood is independent of the act of urination. 
This would point to involvement of the ure- 
thra, and ulceration by the cancerous process, 
anterior to the external cut-off muscle. Such 
an extensive process as this could hardly have 
been allowed to go on unrecognized, or 
unidentified by the many other symptoms 
which such a comprehensive invasion would 
have given rise to. We therefore cannot 
attach much weight to this feature. 

Again, that hematuria should arise in 
about nine per cent of cases seems about in 
the right proportion. The trigone and base 
of the bladder, for anatomical reasons already 
given, are involved only late in the disease. 
Other phenomena must arise before this 
vesical ucleration. In a very small percent- 
age of cases, less than one per cent in a large 
number noted, complete retention ushered in 
the onset of the disease. This symptom is 
so infrequent that the writer intentionally 
ignores it. 

Earlier in the disease, before the develop- 
ment of these manifestations (the pain, 
frequency, hemorrhage), the patient has 
probably already noticed that 

4. Intercourse was (1) diminished, (2) 
impossible, (3) painful, or (4) bloody. With 
the prostate the essential seat of the invasion, 
with its anatomic functions embarrassed by 
this unwelcome horde of cells, that its physi- 
ologic activity should be disordered, and 
its normal elasticity considerably restricted, 
is an early expression of the disease which 
would appear to be founded on sound mechan- 
ical principles. 

5. Loss of weight. This may be the first 
feature to be noticed by the patient. Some 
little local discomfort may have passed un- 
noticed. This loss of weight, however, con- 
stant and progressive, with no apparent cause, 
compels him to seek a scientific explanation. 


Objectively, one or more of the following 
accompaniments may assist in differentiating 
cancer from hypertrophy: 

1. Age. Ima series of 67 cases Wolff found 
that 50 per cent of the patients were between 
70 and 80 years. Young noticed 50 per cent 
of the cases between 60 and 70. Walker 
(59) noticed the average age to be 65, and 
remarks that any enlargement of the prostate 
under 50 is more likely malignant than simple. 
Poussen (49) holds, like Walker, that those 
hypertrophies found at the extremes of the 
prostatiker’s life, before 50 and after 70, had 
best be regarded very suspiciously. The 
moderate anemia, pasty color of a chronic 
low-grade uremia, which is so frequently 
seen along with prostatic enlargement, must 
not be confounded with the pumpkin cachexia 
of a progressed carcinosis. The one is kidney 
insufficiency, the other hopeless malignancy. 

2. By rectal examination. The prostate 
is located and its (1) size, (2) shape, (3) sur- 
face, (4) consistency, and (5) mobility are 
noted. 

1. The size of the gland may not be at all 
increased, but usually is enlarged, fairly 
symmetrically, but seems larger than it 
really is, because the seminal vesicles, inter- 
vesicular space, and membranous urethra 
are involved along in the process. (Young 
has called attention to this.) It is immediate- 
ly significant on recta) examination that the 
size alone of the prostate is not sufficient to 
explain and be held responsible for the pro- 
found train of symptoms from which the 
patient suffers. The two are out of propro- 
tion. This is a clue which arouses the appre- 
hensions and suspicions of the surgeon. 

2. The shape follows that of a normal 
prostate which has been projected somewhat 
upward and backward. It appears slightly 
larger than usual, by virtue of this beginning 
periprostatic invasion. In the earliest pre- 
cancerdus stages nothing can be noted. 
Later the gland is asymmetrical by reason of 
one lobe or lobule becoming more involved. 
Adenomatous overgrowth does not follow 
any such unnatural projection. 

3. The surface is more usually even and 
smooth; nodules and irregularities would 
indicate that the dense, unyielding fascia 
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of Denonvilliers had given way, or become 
fixed by the invasion. When the surface is 
uneven, the eminences and depressions are 
utterly unlike any form of simple hypertrophy. 
This inequality may be noticed in one lobe 
and not in the other, or only in one lobule. 
It is evident that the precancerous type 
cannot be identified in this way. 

4. The consistency is directly dependent 
upon the peripheral invasion. What we 
would expect to find is hardness, and this 
obtains with decided constancy, for the gland 
is stony hard. The induration and hardness 
are to a more marked degree than could 
ever be obtained in prostatic hypertrophy. 
In those instances of replacement fibrosis 
and in those rare cases of prostatic calculus 
the marked hardness may simulate cancer. 
In these instances, however, the hardness 
is not uniform and other clinical signs are 
lacking. And as Young remarks “the hard- 
ness is almost incompressible and involves the 
prostate symmetrically.”” Now and then, on 
account of retention cysts and intervening 
parts of the normal or hypertrophic gland, 
areas here and there are felt of a soft charac- 
ter. Some authorities claim that a unilateral 
establishment is most significant. Fenwick 
(12) states that the hard induration most 
frequently starts in the left lobe of the pros- 
tate toward the triangular ligament. Salinger 
(54) finds the anterior part of the gland most 
often involved. 

We have already noted that Young finds 
cancer to start more frequently in the sub- 
capsular part. 

Ribbert (52) explains that it is easier for 
cancer to permeate through the gland than to 
appear posteriorly or elsewhere when it must 
burst through the fascia of Denonvilliers; 
hence the uniform smooth enlargement of 
the gland in the early stages, and the extreme 
difficulty of diagnosing it from pure hyper- 
trophy. . 

5. The mobility of the gland is reduced by 
virtue of establishment of the carcinomatous 
invasion anteriorly along the deep urethra 
and posteriorly about the vesicles. These 
two fixed points limit the excursion in an 
antero-posterior plane as well as laterally, 
and, furthermore, the organ does not recede 


so readily as normally, when shoved upon 
from below, with the finger in the rectum. 

6. Massage of the prostate may be carried 
out, which is necessarily more or less painful 
in conditions of cancer. This does not hold 
true in pure hypertrophy. The microscope 
shows pus cells, in inflammatory conditions, 
which are absent in cancer. Again, there 
may be found blood, or even cancer cells, in 
the malignant condition. 

7. Pelvic glands, those about the lateral 
wall of the pelvis, in the concavity of the 
sacrum, and at the internal abdominal ring, 
must be sought for. 

Kaufman, who made autopsies on 100 cases 
dying of prostatic cancer, states that only in 
27 instances was there an involvement of the 
pelvic lymph glands. According to this 
same author, however, glandular involvement 
does appear in 50 per cent of all cases, those 
affected being the iliac and inguinal; next in 
order follow those glands in Scarpa’s triangle, 
the axillary, femoral and subclavian. Green 
(19), in a series of 71 autopsies, found involve- 
ment of the retroperitoneal and inguinal lymph 
glands in 85 per cent of the cases, and the 
axillary glands in 5 per cent. Pasteau (46) 
states that the lymphatic vessels at the base 
of the bladder are very rich, anastomosing in 
every direction, forming a kind of “‘lymphatic 
sponge.” The significance of locating a 
gland or glands whose size or hardness may 
be explicable only on the grounds of malig- 
nancy is evident. In accessible instances 
the gland may be excised and subjected to 
microscopic examination. 

8. Catheterization. Use of the catheter 
is most painful by virtue of carcinomatous 
infiltration in the prostatic and membranous 
urethra; the walls are hard and inelastic; 
forcible use brings blood. The residuum is 
of no particular significance. The amount 
being dependent upon the degree of obstruc- 
tion and vesica! potentiality, as a rule it 
is not great. There may be an early incon- 
tinence without extreme retention, which is 
of considerable merit as a diagnostic point, 
when diseases of the central nervous system 
have been satisfactorily eliminated. 

g. The cystoscope. At times the cysto- 
scope cannot be made to gain the bladder, 
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and even under favorable conditions, the 
introduction of the instrument is much more 
painful than would be expected, and the 
field may be immediately obscured by 
hemorrhage. 

Harrison (31) states that in cancer there is 
not very much intravesical projection of the 
prostate, and what there is is of an uneven 
and irregular outline, contrasting with the 
smooth, rounded appearance of the hypez- 
trophied gland. 

Salinger (54) claims that the overgrowth 
is well anterior toward the symphysis. 
Young’s observations are of interest here. 
Your writer quotes him freely. ‘As a result 
of our clinical studies we fell justified in saying 
that when no hypertrophy is present the 
enlargement of the prostate in cancer is gen- 
erally slight; that the growth is almost in- 
variably upward into the spaces between the 
seminal vesicles and around the vasa defer- 
entia beneath the trigone; that the changes 
at the vesical orifice consist usually in a 
slight thickening of the median portion of 
the prostate with sclerotic condition of the 
internal sphincter (making a urethral orifice 
which is difficult to dilate), and that in some 
cases the median portion is in the shape of a 
moderately thickened bar, but never, except 
extremely rarely, a rounded intravesical 
lobe; that the trigone very frequently becomes 
thickened and sometimes considerably ele- 
vated from infiltration, but that the mucous 
membrane everywhere (bladder and urethra) 
preserves its integrity wonderfully; that it 
rarely becomes ulcerated, and then only very 
late in the disease.” 

Nor can the writer improve upon Young’s 
observations of the suburethral thickening. 
He says: ‘‘ This invasion of the posterior com- 
missure of the prostate leads to considerable 
thickening and induration, and when examina- 
tion is made with the finger in the rectum and 
cystoscope in the urethra it is often impossible 
to feel the instrument anywhere along the 
urethra, and particularly in the region of the 
median portion. Ifthe disease had progressed 
above the upper end of the prostate, thus 
forming an intervesicular plateau, it is usually 
impossible to feel the beak of the instrument 
in the bladder. This condition is entirely 


different from that found in benign hyper- 
trophy, in which it is usually possible to pal- 
pate the shaft of the instrument through the 
posterior commissure (which is usually not 
much increased in size until the median portion 
of the prostate just beneath the vesical orifice 
is reached), and it is very rare to find even in 
the median portion a marked induration in 
benign hypertrophy, and the beak of the 
cystoscope can generally be felt through the 
bladder unless the enlargement of the median 
portion is considerable.” 

MacGowan calls attention to the early for- 
mation of ulcers, and says: “If there is an 
ulcerative condition in the posterior urethra 
which can be seen through a large, straight 
urethroscope, and it appears hard to the eye 
and is unyielding when touched with a swab, 
or if by a cystoscope or a straight urethral 
tube one can see similar ulcers at or within 
the neck of the bladder, on projecting pro- 
static lobules, there is but little doubt that 
the condition is cancerous; but I have been 
deceived more than once when all these 
conditions were present.” 

10. Osseous metastases, well established 
and pronounced in the spine, femora, ilia, or 
long bones, may be the first symptom of 
prostatic cancer. 

Or one of the following clues may be the 
first expression of the disease: unilateral 
swelling of the leg from venous obstruction, 
as reported by Young. Spasm of the femoral 
adductors from involvement of the obturator 
nerve, as in a case seen by the writer. The 
microscopic examination of sloughing and 
gangrenous crusts following a Bottini. Neces- 
sarily such occasional and rare pathological 
barometers must be unreliable and Quixotic. 

It would seem that those morbid features 
which by virtue of their constancy and 
reliability would be of the greatest value in 
diagnosing the condition of cancer of the 
prostate, in its earliest stages, when emerging 
from the precancerous state, are pain and 
hardness (stony firmness) of the gland. About 
these subjective and objective findings, dis- 
guised and mild, or pronounced and severe, 
the surgeon throws the dragnet of critical 
inquiry and rigid examination to further sub- 
stantiate his possible diagnosis, for even now 
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the cancerous growth is well established, and 
to await further malignant developments for 
a confirmation is to doom the patient to an 
inoperable and hopeless condition. 


PROGNOSIS 


Jacobson (33), Squier (56), and Kiimmel 
(35) state that the disease is usually recog- 
nized so late in its course that little hope of 
radical relief can be entertained. 

Boddaert (7) states that of 28 cases of 
cancer of the prostate, death occurred in 7, 
as a result of the operation, and in 12 from 
relapse or cachexia, after intervals varying 
from two to fourteen months. Of the re- 
maining patients, 4 could not be traced, and 
5 had undergone operative treatment at 
too recent a date to permit any definite con- 
clusion. 

Motz in 26 carefully studied cases found 
that 40 per cent of the patients died in 7 
months after the onset, 7 lived one year, and 
6 for periods of 2 to 10 years. 

Poussen (18), in 22 cases collected for malig- 
nant growths of the prostate, notes an im- 
mediate mortality of 31.8 per cent. 

Brongersma (8) says that of 11 cases of 
transvesical “‘carcinoma prostate” only 2 
lived after the lapse of 6 months. 

Oraison (45) reports on 23 cases of extirpa- 
tion of the cancerous prostate by the perineal 
method, made more than four years earlier; 
4 died of the operation; in 6 there was opera- 
tive recovery, with subsequent history un- 
known; and in 3 there was fatal recurrence in 
g to 14 months; in 10 the cure has lasted over 
4 years. 

Young’s statistics are more encouraging. 
In a series of 23 cases, 6 died in a month; 3 in 
six months; 6 in a year; 6 over a year; I in 
two years; and 1 in five years; but even here 
69 per cent of the cases died within the year 
of the operation. 

No such mortality obtains in cancer of the 
breast, of the cervix, and in other accessible 
parts. It is evident that the delayed diagno- 
sis here is directly responsible for the large 
death rate. So, again, the writer would 
reiterate that, until there are measures for 
diagnosis which at present we do not possess, 
or until routine and careful examinations are 


made, which at some period show a deviation 
from the previous investigation or from the 
normal which would justify operative inter- 
vention, we cannot have results much better 
than those we now experience. 


TREATMENT 


The treatment is (1) preventive and (2) 
curative. 

1. Preventive. Green (18) says the ulti- 
mate analysis of the question of preventive 
treatment seems to lead to the conclusion 
that if gonorrheal infection could be prevented 
in the first place, the occurrence of cancer of 
the prostate would become much less fre- 
quent; for it is now well established that 
chronic posterior urethritis is very frequently 
a complication of acute urethritis. 

2. Curative. Medical treatment is not to 
be entertained. There would seem to be also 
but little virtue in the X-ray, Finsen, or 
radium therapy. 

Wolff (61) claims that castration has no 
effect on cancerous diseases of the prostate. 

Kiimmel (35), on the contrary, holds that 
bilateral castration is the operation of choice. 
In 22 cases of 26 operated on, the prostate 
was restored and the patients regained the 
bladder functions. 

Now and then an occasional prostatectomy 
will be performed in that early precancerous 
stage, before the establishment of centrifugal 
extravasation, which will be met by most 
excellent results. This is the normal pros- 
tate with a few cancerous foci identified in the 
laboratory. The hope for absolute and 
permanent relief here is excellent. This is 
the type of patients and case that reduces 
the mortality statistics and encourages the 
surgeon to early and repeated examinations. 

The suprapubic operation is to be con- 
demned, as the prostatic urethra comes away 
and gives an unusually good opportunity for 
the escape of carcinomatous juices. 

In the second stage of ‘‘carcinoma pros- 
tate,” the operator exercises his judgment 
for surgical attack upon the degree and type 
of pathological invasion. 

In those instances of prostatic invasion in 
which the surgeon feels that the growth is 
confined to the gland, which is hard and 
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nodular, the bladder and rectum are free, 
there is no gl:.ndular involvement, even though 
the fascia of Denonvilliers is attacked and 
punctuated by the process, radical interven- 
tion should be adopted; the entire gland with 
base of the bladder may be resected along 
with the seminal vesicles and the free end 
brought over to the membranous urethra. 
This is the operation recommended by Young 
and MacGowan. 

In that form, the more progressed type, 
associated with intravesical overgrowth, infil- 
tration anteriorly about the deep urethra and 
posteriorly in the intervesicular space, and 
characterized by frequency of urination and 
dysuria, whether a perineal section should be 
performed, the entire gland radically removed, 
or whether a Bottini (or Chetwood modifica- 
tion) with thorough cauterization of the 
exposed parts should be employed, is to be 
decided now upon metastases and glandular 
involvement. For in the presence of either 
of these factors radical removal, in the opinion 
of the writer, is positively contra-indicated. 
In the third stage, the “prostate-pelvic 
carcinosis,”’ suprapubic drainage is the most 
comforting aid. One of the many drainage 
tubes may be employed and worn most 
gratefully by the patient. 
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THE TREATMENT OF ECTOPIC GESTATION! 


By EDWIN B. CRAGIN, M.D., New York City, New York 


gestation, two classes of cases may well 
be recognized, based upon the period of 
gestation: 
1. Cases of early ectopic gestation (under 
six months). 
2. Cases of advanced ectopic gestation. 
The reason for including gestation as late 
as the sixth month in the class of early cases 
is that, in the judgment of the writer, up to 
this period the life of the foetus should always 
be disregarded, and hence the same principles 
of treatment apply, the object of this treat- 
ment being the life and future health of the 
mother. 
The treatment of early ectopic gestation 
may be considered under three heads: 
(a) Prior to tubal rupture, or abortion. 
(6) At the time of tubal rupture, or abortion. 
(c) Subsequent to tubal rupture, or abor- 
tion. 


ie considering the treatment of ectopic 


(a) TREATMENT PRIOR TO TUBAL RUPTURE, 
OR ABORTION 


As soon as the diagnosis of unruptured 
ectopic gestation is positively made, there 
should be but one method of treatment, i. e., 
removal of the pregnant tube by operation. 
Methods formerly in vogue, attempting to 
kill the foetus by electricity or by the injection 
of morphine, or other substances, in the hope 
that the pregnancy would be arrested and 
operation avoided, have now been abandoned 
as uncertain, unsafe and unjustifiable. 

Even after the death of the foetus, as long 
as the tube is not emptied, hemorrhages into 
it may occur, causing rupture of the tube, 
with all its possible dangers. Furthermore, 
one can never tell when tubal rupture or 
abortion is to occur, or whether this occur- 
rence is to have a fatal issue or not. These 
accidents may occur during the course of 
treatment which seeks to kill the foetus. 
The only safe rule to follow is to save the 
woman the risks accompanying tubal rupture, 


or abortion, by removal of the pregnant tube. 
As a rule this operation is better done by the 
abdominal than by the vaginal route, as by 
the former, with the pelvic organs in good 
view, those remaining may be left in the best 
possible condition for further use. The risk 
in the operation for removal of an unruptured 
pregnant tube, in the hands of one accustomed 
to abdominal work, is very slight, and is as 
nothing compared to that to which the woman 
is exposed if left to the possible dangers of 
tubal rupture, or abortion. 


(6) TREATMENT AT THE TIME OF TUBAL 
RUPTURE, OR ABORTION 


The condition here is that of a woman suf- 
fering from internal hemorrhages and 
shock, and the latter is largely dependent 
upon the former. If the tube has ruptured 
the hemorrhage may continue until it causes, 
directly or indirectly, the death of the woman. 
This is proven by the fact that Formad, 
formerly coroner’s physician in Philadelphia, 
in 3,500 general autopsies found ectopic gesta- 
tion as the cause of death in 35. 

Furthermore, it was a case of this kind, 
seen twice by Lawson Tait, before her death, 
whose carefully studied autopsy convinced 
him of the wisdom of opening the abdomen 
and checking the hemorrhage, a procedure 
which after one failure he carried out success- 
fully on March 3, 1883, and which has been 
the recognized treatment of ectopic gestation 
ever since. 

Whatever the results of cutting the ovarian 
or uterine arteries, or both, may be in dogs, as 
in the experiments conducted by Robb, the 
fact remains that in a certain number of wo- 
men, the rupture of a pregnant tube will 
result in a hemorrhage which, unless checked, 
will cause, either by itself or with its accom- 
panying shock, a fatal issue. If tubal abor- 
tion has occurred and is complete the hemor- 
rhage may cease and the patient recover, as 
undoubtedly occurs in many undiagnosed 


' Read before the Clinical Congress of Surgeons of North America, Philadelphia, November 15, tort. See discussion, page 305. 
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cases. On the other hand, if the tubal abortion 
is incomplete, and, according to Wormser the 
incomplete tubal abortion is ten times as fre- 
quent as the complete, the hemorrhage may 
continue, or be repeated until the woman is 
exsanguinated. With the possibility of fatal 
hemorrhage from tubal rupture and incom- 
plete tubal abortion accepted, and the diff- 
culty, shall I not say impossibility, of accu- 
rately determining whether the tubal abor- 
tion is complete or incomplete, it seems to the 
writer that there can be but one sound meth- 
od of treatment of ectopic gestation at the 
time of tubal rupture, or abortion, and that 
is the control of the hemorrhage by operation. 

The only debatable question in this method 
of treatment is, shall the operation be per- 
formed immediately, or shall the patient be 
given time to recover from her shock? 

The discussion throughout the profession 
during the last few years, over the relative 
value of the immediate and deferred opera- 
tion for ruptured ectopic gestation, has been 
of value in calling attention to the fact that 
many cases will not die of hemorrhage if not 
operated upon at once on the occurrence of a 
tubal rupture, or abortion. On the other hand, 
it must be admitted that the majority of 
these cases are not safe until after the opera- 
tion. 

For these reasons the writer has adopted 
for his own guidance the following rule: If 
the patient is seen at the time of tubal rupture, 
or abortion, operate and check the hemor- 
hage as soon as careful preparation can be 
made, unless the patient is in such extreme 
shock that the operation in itself would prob- 
ably prove fatal. In this case, watch the 
patient carefully, noting the condition of the 
pulse at short intervals, to see if the patient 
is improving or losing ground. If improving, 
wait and operate when the patient is in better 
condition. If losing ground, operate at once 
and rapidly, seeking to check the hemorrhage 
with as little manipulation as possible, per- 
haps having an assistant infuse the patient 
during the operation and leaving considerable 
warm salt solution in the abdomen when 
closing. Regarding the details of the opera- 
tion for ruptured ectopic gestation, something 
may well be said. At the time of tubal rup- 


ture, or abortion, the operation is much better 
done from above than from below. 

The bleeding source is much more easily 
found and ligated through the abdominal 
incision than through the vaginal route, and 
for the subsequent steps of the operation, 
removing the gestation sac, blood clots, etc., 
the abdominal route is certainly preferable. 
In considering the operation for tubal rupture, 
or abortion, it is well to bear in mind the fact 
that the field of the lesion, and therefore the 
field of the operation, is supplied by two 
arteries; the ovarian, entering the upper part 
of the broad ligament, and the uterine, enter- 
ing the broad ligament at its lower portion, 
then coursing up along the side of the uterus 
to anastomose with the ovarian artery near 
the uterine cornu. The hemorrhage in the 
patient before us must come from one or both 
of these arteries, hence can be controlled by 
one ligature, or clamp, about the tube near 
the uterine cornu, and another about the 
upper portion of the infundibulo-pelvic liga- 
ment, just distal to the fimbriated extremity 
of the tube. 

The reason for calling attention to these 
vessels rests in the fact that often the abdo- 
men is full of blood, the pelvic field is com- 
pletely obscured by it, and unless the opera- 
tor has distinctly in mind what he has to do, 
much valuable time may be wasted in spong- 
ing away blood which has already been lost 
without checking its source. First, deter- 
mine on which side the gestation sac lies, 
seize the broad ligament and tube near the 
horn of the uterus on that side, and draw it 
into view. Compression with the thumb 
and finger at this point will in a large number 
of cases check the hemorrhage, as the bleed- 
ing at the point of rupture is apt to come from 
the uterine end of the tube. At any rate, the 
situation is now under control; the ligatures 
can be placed as desired and the hemorrhage 
is checked. The problems now presenting 
themselves are: 

1. What shall bedone with the affected tube? 

2. What shall be done with the opposite 
tube if normal? 

As regards the affected tube, the solution 
of the problem depends upon the answer to 
two questions. 
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1. Is the affected tube liable to be a source 
of danger if left behind? 

2. Is the affected tube likely to be of value 
in future child-bearing? 

The danger of leaving a pregnant tube 
which has aborted or has been incised, the 
gestation sac removed and the incision 
closed — methods which have been occa- 
sionally followed — is seen from the fact that 
a number of cases have been reported where 
an ectopic gestation repeated itself in the 
same tube. Among those reporting such 
cases may be mentioned Coe, Taylor, Gott- 
schalk, Stahl, and many others. 

The frequency of this repeated accident 
has been great enough to convince one of the 
danger of leaving behind a tube which has 
once been the site of an ectopic gestation. 
As regards the question of whether a tube, 
once the seat of a tubal rupture, or abortion, 
will ever allow a normal intra-uterine preg- 
nancy, the writer can only say that the proof 
of this result would require the previous re- 
moval or closure of the opposite tube, and 
he has been unable to find in the literature 
any record of a case of normal pregnancy in 
which the only patent fallopian tube pos- 
sessed by the woman had previously been the 
site of an ectopic gestation. He would, 
therefore, state the proposition that a tube 
once the site of an ectopic gestation should 
be removed as likely to be a source of danger 
if left behind, and not likely to be of value in 
future child-bearing. 

Now for the question, what shall be done 
with the opposite tube if normal? Knowing 
the possibility of a second ectopic gestation 
occurring in the opposite tube (in one of my 
cases this occurred within a year), if the wo- 
man already has several children, the writer 
can sympathize with those who believe in 
ligating or removing the opposite tube in 
order to prevent a future pregnancy. On the 
other hand, I believe this sterilization of the 
woman should be done only as a rare excep- 
tion and after careful consideration of the 
individual case. Normal pregnancy after an 
ectopic gestation is not a rare event. In 
two of my cases after a long period of sterility, 
in one amounting to ten years of married life 
without pregnancy, an ectopic gestation oc- 
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curred. In both cases the affected tube was 
removed. In the patient with ten years’ 
previous sterility, normal pregnancy followed 
in five months from the operation for ectopic 
gestation, and in the other in two and one 
half years from the operation. Both of these 
women were safely delivered, and the second 
case is now three and one half months ad- 
vanced in her second normal pregnancy. To 
have sterilized these women during the opera- 
tion for the ectopic gestation would have 
robbed them of what they regard as their 
greatest treasure, and this I state, remember- 
ing well that the case now normally pregnant 
for the second time was the only one in which 
I have postponed the operation till the follow- 
ing day in order to allow the patient to recover 
from her shock, having felt in common with 
several consulting surgeons, that to operate 
upon her when first seen, soon after the tubal 
rupture, would be to lose her on the table. 

My usual rule of removing the affected tube 
and leaving the opposite tube, if healthy, 
was followed in both of the above cases with 
gratifying results and has seemed to justify 
the continuance of this practice. 

The removal of the blood clots from the 
abdomen must now receive attention. After 
scooping out the larger ones with the hand, 
the remainder can best be flushed out with 
warm salt solution, it being borne in mind 
that it is not necessary to remove every small 
clot, and that more harm may be done by 
prolonging the operation than benefit de- 
rived by removing every one. The warm salt 
solution will often stimulate the patient, and 
if the operation is done quickly, carefully and 
with as little handling of the intestines as 
possible, cases often stand the operation well 
and begin to rally as soon as the hemorrhage 
is checked and the blood clots removed. 

When operating at the time of tubal rupture, 
or abortion, the abdominal wound should be 
closed without drainage. The field of opera- 
tion is a clean one, the blood clots are aseptic 
and the risks of infection are less without than 
with drainage. 

In the interstitial variety of ectopic gesta- 
tion, as is well known, the pregnancy ad- 
vances further before rupture than obtains 
when it is located in the isthmus or in the 
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ampulla of the tube. The muscular wall 
about the ovum is thicker and more vascular 
and its rupture is naturally attended with 
more hemorrhage and shock. One can easily 
see that this is the variety of ectopic gestation 
most likely to be rapidly fatal at the time of 
rupture. ‘The first steps of the operation are 
the same as those indicated above. Open 
the abdomen, seize with thumb and fingers 
the broad ligament and tube near the horn of 
the uterus on the side occupied by the gesta- 
tion sac, and draw it into view. 

While in this variety one may occasionally 
be able to excise the affected uterine cornu, 
and leave the uterus, in the majority of cases 
it is safer to remove the uterus. The peri- 
toneal cavity is then cleansed of blood clots, 
and products of gestation, and the abdominal 
wound is closed. 

In the above description of the treatment 
at the time of tubal rupture, or abortion, the 
conditions considered have been those of in- 
tra-peritoneal escape of the ovum. Occa- 
sionally the rupture takes place through the 
floor of the tube, down between the folds of 
the broad ligament. 

In this variety of intra-ligamentous rupture 
of early ectopic gestation, an exception may 
be made to the rule, operate at the time of 
rupture. If the diagnosis is clear and the 
hemorrhage evidently extraperitoneal and 
encapsulated, pushing the uterus upward, 
and to the opposite side, operation may be 
postponed while the patient is kept under 
close observation. The two indications for 
operation which should be constantly kept in 
mind are repeated hemorrhage and suppura- 
tion. Often the pelvic hematoma produced 
by the intraligamentous rupture will be 
gradually absorbed and no other treatment 
needed, save rest in bed and the ice bag upon 
the lower abdomen during the first few hours 
following the rupture. Occasionally, how- 
ever, due to the erosion of the trophoblastic 
layer of the chorion, new vessels are opened 
and fresh hemorrhage occurs, even to the 
extent sometimes of causing rupture through 
the broad ligament fold into the peritoneal 
cavity. 

In these instances of recurrent hemorrhage 
in an intraligamentous rupture it is wiser 
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to open the abdomen and seek the source of 
bleeding from above rather than to attempt 
to deal with it through a vaginal incision. 

Another termination of an_ intra-liga- 
mentous rupture is that of suppuration of the 
hematoma. Although the blood clots are 
aseptic at the time of the formation of the 
haematoma, the close proximity of the rectum 
makes infection easy and not at all infrequent. 
It is here in the treatment of a suppurating 
intra-ligamentous hematoma that the vaginal 
incision and drainage is the operation of 
choice. 


(c) TREATMENT OF EARLY ECTOPIC GESTATION 
SUBSEQUENT TO TUBAL RUPTURE, OR 
ABORTION. 


It not infrequently happens that the obste- 
tric surgeon first sees the case of ectopic 
gestation several days or weeks after the 
escape of the ovum from the tube, either 
intra-peritoneally or extra-peritoneally. 

If the escape has been intra-peritoneal and 
one detects the physical signs of a pelvic 
hematocele with the boggy feel of blood clots 
behind and to the side of the uterus, opera- 
tion and removal of the blood clots, gestation 
products and the tube is, as a rule, the indica- 
tion, for it is usually impossible to tell whether 
the tube is emptied or whether villi still re- 
maining are to erode and open other vessels 
with hemorrhage which may be disastrous. 
Here, again, unless the hematocele has sup- 
purated, the abdomonal operation is prefer- 
able to the vaginal. 

_If suppuration has occurred, vaginal in- 
cision and drainage are indicated. If the 
rupture was intra-ligamentous, and not seen 
until some time subsequent to its occurrence, 
the same rules hold for observation or opera- 
tion as already given when discussing the 
treatment of ectopic gestation at the time of 
intra-ligmentous rupture, viz., operate only 
if hemorrhages recur or the hematoma sup- 
purates. 

Before leaving the subject of the treatment 
of early ectopic gestation, the question may 
well be asked: Is it never safe to leave a case 
of tubal abortion without operation? Un- 
doubtedly many patients have suffered from 
tubal abortion, in which the tube emptied 
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itself completely, and recovery followed with- 
out operation. Is it never safe to make this 
prognosis? If the patient is seen near the 
time of the occurrence of the tubal abortion, 
the difficulties in the way of determining that 
the tube is empty are so great that the writer 
believes it unsafe to advise non-interference. 
On the other hand, in a few cases not seen 
until a considerable time has elapsed since the 
tubal abortion; in which the history has shown 
~no recurrence of the hemorrhage since the 
first, and in which the tube has felt to him 
empty, and the hematocele firm and dimin- 
ishing in size, he has advised non-interference 
without regret. 

Treatment of advanced ectopic gestation. 
When the ectopic gestation has advanced to a 
development of six months, a different phase 
of the subject is presented. Two lives come 
into consideration, the foetal as well as the 
maternal. Up to this period of foetal devel- 
opment, although admitting that this period 
is arbitrarily selected, the writer believes the 
foetal life should be disregarded. Now, as 
pregnancy reaches six months of advance- 
ment, and the foetus begins to make its pres- 
ence more evident, two questions present 
themselves: 

1. Is the foetus worth saving if pregnancy 
continues till the child is viable and it is 
delivered alive? 

2. Is the maternal risk greatly increased 
by allowing the gestation to continue from the 
sixth to eight and one half months? 

In answering the first question the writers’ 
experience has seemed to him of value. It 
has been his fortune to operate upon four 
cases of advanced ectopic gestation. In two 
of these cases the child was alive at the time 
of operation, and both of the children left 
the hospital in good condition with their 
mothers at the expiration of their period of 
convalescence. In one of these living chil- 
dren there was a congenital dislocation of the 
hip, yet otherwise the child was healthy and 
was the pet of the ward while in the hospital. 

The remaining three children seemed per- 
fectly formed. These children were certain- 
ly worth saving, provided the risk to the 
mother was not greatly increased thereby. 

It is generally recognized that at about 
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term, spurious labor is apt to intervene and 
this spurious labor in a number of instances 
has caused rupture of the gestation sac and 
maternal death. However, the writer’s ex- 
perience and study of the literature would 
seem to teach that if this time of spurious 
labor is anticipated and the gestation term- 
inated at eighth and one half months, the 
risk to the mother has been but little in- 
creased by this wait of two and one half 
months. It, therefore, seems justifiable in 
dealing with cases of ectopic gestation, which 
have advanced to six months or later, to give 
the life of the child consideration, and 
endeavor to secure a viable child by allowing 
the pregnancy to approach term, but realiz- 
ing the danger of spurious labor to both 
mother and child, avoid this risk by operating 
at about eight and one half months. Another 
apparent advantage in avoiding the last two 
weeks of gestation rests in the fact that in the 
last few weeks the relative amount of liquor 
amnii seems lessened and the foetus is sub- 
jected to more pressure. 

Operation for advanced ectopic gestation. 
The crux of the whole matter in dealing by 
operation with cases of advanced ectopic 
gestation lies in the management of the pla- 
centa. In the intra-ligamentous variety the 
placenta is often spread out over the whole 
side of the pelvic floor, and firmly adherent 
to the pelvic vessels; and in the intra-peri- 
toneal variety the placenta may be just as 
firmly adherent to the intestines and practi- 
cally any of the abdominal viscera. To 
separate from its bed a placenta thus firmly 
adherent, with the foetal circulation of it 
active until the cord is tied, and with the 
chorionic villi imbedded as they often are, may 
mean so profuse a hemorrhage as to cause the 
loss of the patient on the table. For this 
reason it is found wiser, save in those excep- 
tional cases where careful examination of the 
sac shows that the vessels supplying it can 
be ligated and the sac removed entire, to 
remove the foetus only and leave the placenta 
to separate gradually, and come away. 

In a large number of cases of advanced 
ectopic gestation, as already stated, the rup- 
ture occurred downward through the floor 
of the tube, and the development was intra- 
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ligamentous. In these cases the peritoneum 
is lifted from the floor of the pelvis, and even 
from the abdominal wall, so that an abdo- 
minal incision at the outer border of the rectus 
muscle will sometimes open into the gestation 
sac without opening the general peritoneal 
cavity. Ifthe placenta has to be left to come 
away piecemeal, it is a distinct advantage to 
have the peritoneum unopened, hence my 
custom is to make a lateral rather than a 
median incision. 

Having reached the sac the wisest plan is 
first to examine its surroundings carefully to 
determine whether the attachment of the 
placenta is such that the vessels supplying 
the sac can be ligated and the sac safely 
removed. If the gestation is of the tubo- 
abdominal variety, this can often be done, as 
in one of the writer’s cases, and then the ab- 
dominal wound closed and the period of con- 
valescence greatly shortened. On the other 
hand, the decision to attempt to remove the 
sac must be carefully made, as if once the 
removal is started it is often necessary to 
complete it, even at the risk of great loss of 
blood. Under ordinary circumstances the 
safest plan of treatment is to incise the gesta- 
tion sac, remove the child, stitch the sac to 
the abdominal wound, and pack the sac with 
gauze. 

This packing can be changed every second 
or third day, and the separation of the pla- 
centa aided with the finger. Of course, a 
sinus will persist for a time after the separa- 
tion of the placenta, but in all of my cases the 
sinus closed in a reasonably short time. 

In the above discussion of the treatment of 
advanced cases by operation it has been 
understood that the foetus was alive at the 
time of operation. If the foetus has been 
dead for a month or more and the sac not 
infected, the operation is simpler, for the rea- 
son that the placenta separates much more 
easily and there is not the danger of profuse 
hemorrhage from the site of placental attach- 
ment. In fact, the rule here is to remove the 
placenta as distinguished from the case with 
a living foetus, where the rule is to leave it. 

The question now presents itself: Given a 
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case of advanced ectopic gestation in which 
the foetus has just died, is it wiser to operate 
at once or later? Realizing that the placenta 
can be removed more easily and safely a few 
weeks later, it is usually wise to postpone the 
operation from four to six weeks to allow for 
some obliteration of the maternal blood 
spaces about the chorionic villi of the pla- 
centa. During this time, however, the wo- 
man should be under careful observation, and 
if any evidence of infection occurs, as shown 
by her temperature or pulse, prompt opera- 
tion is indicated. With a living foetus, and 
also with a dead foetus if the gestation sac 
is not infected, the abdominal operation is 
the method of choice. 

On the other hand, if the gestation sac has 
suppurated, the vaginal operation, allowing 
the removal of the gestation products and 
drainage downward, is preferable. 

In removing the gestation sac in the ab- 
dominal operation it is sometimes found, espe- 
cially in the intra-ligamentous variety, that 
the uterus is so incorporated with the sac that 
the operation is best completed with a hyster- 
ectomy. 

Before leaving the subject of the treat- 
ment of ectopic gestation the writer would call 
attention to one question in prophylaxis. 
If, for any reason, one ovary of a non-preg- 
nant woman has to be removed, shall the 
corresponding tube be removed or left be- 
hind? When one considers the fact that 
external migration of the pregnant ovum oc- 
casionally occurs and that apparently from its 
continued growth during its migration it 
sometimes becomes too large to pass through 
the opposite tube and ectopic gestation 
results, as occurred in one of my cases and is 
reported by Kelly and others, it seems wise, 
if the tube on the side of the remaining ovary 
is healthy, to remove the tube on the side 
from which the ovary is removed, in order to 
avoid the risk of future ectopic gestation. 
If the woman is childless and the tube on the 
side from which the ovary is removed is her 
only healthy one, it may be wise to leave it, 
but the possibility of ectopic gestation 
should always be borne in mind. 
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DEPARTMENT OF TECHNIQUE 


F URSTEN AU’S ROENTGENSTEREOMETRY' 


AN Exact MeEtHop oF LOCALIZING FoREIGN BODIES 


By MAX REICHMANN, M. D., Cutcaco, ILLINots 


7 HILE the localizing of foreign bodies in 

’ the tissues was more or less successfully 

accomplished by various methods in the 

past, Fiirstenau’s method, in my opinion, is to be 

preferred to all of them, because not only is the 

same absolutely reliable, but it puts the least 
strain upon patient, operator and apparatus. 

The method is based upon certain geometrical 
calculations, which show that the vertical dis- 
tance of an object from the fluorescent screen, or 
sensitive plate, depends entirely upon the distance 
of the two shadows which are ob- 
tained when two bundles of Roent- 
gen rays reach the object at the 
same time and from the same dis- 
tance; provided, the distance of the 
tube from the plate is constant, as 
also the distance between the anti- 
cathodes must not vary, the same 
being always 6% cm. 

The stereopicture is either made 
by the stereo-tube designed by 
Fiirstenau for this purpose which 
enables one to make two pictures 
at one exposure, or with an ordinary 
tube, which after the first exposure 
is moved parallel to itself for a dis- 
tance of 6.5 cm., the distance of 
anticathodes and plate always being 
60 cm. 

A fixed point is marked upon the 
body, perhaps near the entrance of 
the foreign body, by fastening a 
little metal cross with adhesive 
plaster. To find this little mark, I 
am in the habit of drawing a little 
cross with silver nitrate solution 
upon the skin, and applying a small 
quantity of developing solution on 
the marking, which makes it perma- 
nent for a few days. 

In making the first exposure, care 
must be taken that the vertical ray 


1 Read before the Chicago Surgica! Society, November, rorr. 


from the anticathode strikes the metal cross in 
its center, a procedure which is made easy by the 
use of a plumb line. 

If after developing the plate, the shadows of 
the foreign body are obtained upon the plate, 
its position is found in the following simple man- 
ner: 

The arms of an instrument (Fig. 1), called by its 
inventor “‘ Roentgentiefenmesser”’ (calipers), are 
set upon two identical points of the shadows of the 
foreign body, and by reading off the lower scale 


Fig. 1. 
(See discussion, nage 304.) 
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called “Tiefenlage,” indicating the distance of 
the two arms of the instrument, one can deter- 
mine instantaneously the distance of the foreign 
body from the plate. (Fig. 2). 

The lower segment of the instrument has upon 
its upper margin another scale engraved, which 
is called ‘‘Seitliche Constante,” and which is read 
off at the same time as the ‘“Tiefenlage”’ and 
noted. 

In determining now the lateral distance of the 
foreign body from the fixed point, the two arms 
of the instrument are set upon the shadows of the 
fixed point and the foreign body made by the 
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first exposure, and the measure upon the upper 
scale called “‘Zirkeloefinung”’ is read. (Fig. 3). 
The number so obtained multiplied by the num- 
ber of the “Seitliche Constante” gives us the 
correct distance, in millimeters, of the foreign 
body from the fixed point, in a plane vertical to 
the first. 


PERSISTENT CLOACA — 


By CHARLES S. HOSMER, 


N the early part of the year of 1904, Dr. 
McElroy of our city referred to me the three- 
weeks-old daughter of P. F. V. of Portland, 

Oregon. I found a well developed and healthy 
child with the exception of the malformation rep- 
resented in Plate I, which is designed to show the 
termination of the lower bowel at the upper 
posterior part of the vagina. I advised operation 
and readily secured the consent of the parents, 
whereupon the patient was removed to St. Vin- 
cent’s Hospital and the next day, with the assist- 
ance of Dr. C. S. Seaman, I performed the follow- 
ing operation: 

General anesthetic was used; an incision was 
made around the anus in its malposition extending 
through the posterior wall of the vagina in the 
median line down through the perineal body, 
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both internal and external, to just below the 
normal position of the bowel (Plate II1). Next 
the gut was dissected free from all its attachments 
for a sufficient distance to readily allow its place- 
ment down in its normal bed, previously pre- 
pared; the anus was then stitched to the surround- 
ing skin and perineal and vaginal sutures placed 
(Plate IV). The operation was completed simply 
by tying vaginal and perineal sutures (Plate V). 
The result of this operation was all that could be 
desired. The wound healed without delay, giving 
us a perfect rectum, vagina and perineal body; 
never has there been the least trouble with the 
bowel action or with anything connected with the 
parts. The little girl is developing normally and 
beautifully and is none the wiser for the trouble 
she has caused. 
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Plate 1. (Diagrammatic.) Sagittal section of pelvic 
region showing termination of bowel into upper posterior 
portion of vagina. 1, Vertebra. 2, Bowel. 3, Bowel 
opening into vagina. 4, Uterus. 5, Bladder. 6, Sym- 
physis pubis. 7, Urethra. 8, Vagina. 


The family history, as far as its past and pres- 
‘ent general health is concerned, is practically 
negative, except a maternal weakness as to the 
complete development of her babes. They have 
three living children; the oldest child, a girl about 
three years older than the subject of this report, 
has club hands with webbed fingers, club feet 


Plate 2. (Diagrammatic.) Showing 
revealing entrance of rectum to vagina. 


parts separated, 
1, Rectum. 
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with a constriction at the upper third of one calf 
completely encircling it and extending deeply to 
the bones. The third child, a perfectly normal 
and healthy son, was born in December, 1909, 
The mother gives a history of a few miscarriages 
before and after the birth of this daughter at 
about the third or fourth month of gestation. 
She is slightly above the averaged sized woman, 
apparently in perfect health, age twenty-eight, 
and born in Michigan. The father was born in 
Belgium about thirty years ago, steam-fitter by 
occupation and always in perfect health. 

In relation to its malformations, the rectum 
may most conveniently be divided into two 
portions. First, the pelvic, from the termination 
of the sigmoid flexure at the middle of the third 
sacral vertebra to the level of the reflection of the 
recto-vesical fascia from the upper surface of the 
levator ani to the wall of the rectum. Second, 
the perineal, the anal canal, which extends from 
this level through the floor of the pelvis to the 
anus. The recto-vesical fascia renders the sur- 
gical relations of the anal canal perineal-instead 
of pelvic. The distinction between these portions 
is developmental as well as practical. 

The pelvic portion is the termination of the 
hind gut, which has a blind caudal end. The 
anal portion results from an inflection of the ecto- 
blast. Between them lies the anal membrane 
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Plate 3. (Diagrammatic.) Showing incision through 
perineal body and vagina up to and surrounding rectum. 
1, Vagina. 2, Rectum. 3, Incision. 
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Plate 4. (Diagrammatic.) Showing bowel in a normal 
position and sutures placed. 1, Vagina. 2, Rectum in 
place. 


which may be persistent to a greater or less 
extent, causing various degrees of constriction 
or resulting in imperforate anus; if thin, it is 
carried downward by the meconium and may be 
easily. felt and incised. If the septum is thicker 
and includes a layer of fibro-muscular tissue, a 
considerable distance may separate the lawer end 
of the rectum and the rudimentary anal canal, 
and either portion may be completely absent. 
The occasional abnormal opening of the rectum 
upon the surface of the body has been observed 
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Plate 5. (Diagrammatic.) Showing completed operation. 
1, Sutures. 2, Perineum. 3, Suture. 4, Rectum. 


in the pubic, gluteal, lumbar or sacral region. 
Its more frequent communication with the vagina, 
urethra or bladder is explained by persistence of 
the early association of the gut-tube with the 
genital and urinary canals in the common cloacal 
space. It must be remembered that in early 
childhood, the pelvic portion of the rectum is 
straighter, more vertical, more of an abdominal 
organ and more movable than later in life; also 
the sacral curve is less marked. I acknowledge 
my indebtedness to Piersol’s Anatomy for this 
embryological explanation of the cause of this 
defect in nature’s work, and to Miss Irene Hilde- 
brandt for the accompanying drawings. 
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CARDIOSPASM 


Its GENERAL CONSIDERATION 


By JOHN F. ERDMANN, M. D., New York City, NEw York 


Y excuse for considering this condition as 

a surgical entity is that a cure is only 

obtainable by mechanical or surgical pro- 

‘cedure. This disease, while symptomatic as other 

allied spasms, is accompanied by such a train of 

manifestations as to class it for the present, until 

its pathology is better understood, as a distinct 
disease. 

In September, 1903, I operated upon a patient 
with this affection after the manner of Mikulicz, 
reporting the result and conditions present in 
November, 1905, before the New York Surgical 
Society (see Annals of Surgery, February, 1906), 
quoting in the report: “ Mikulicz, in the Deut- 
sche Medicinische Wochenschrift of January and 
February, 1904, has contributed quite an exten- 
sive article entitled, ‘Zur Pathologie und Thera- 
pie der Cardio Spasmus,’ and reports four cases, 
two over one and a half years and two about 
nine months operative duration, in which he calls 
attention to the differential diagnosis of these 
cases from carcinoma, diverticulum and stenosis, 
and dismisses the question by citing but two of 
the symptoms and signs of this disease, both of 
which were well marked in this case. First, the 
pear or flask shaped dilatation, invading the 
lower one-third to two-thirds, which may be of 
such dimensions as to contain from a few ounces 
to two pints and over, and that owing to the 
spasm at the cardia the neck of the flask or small 
end of the pear-shaped dilatation is always up- 
ward (see illustration). The contents of this 
dilatation can be siphoned off, irrespective of 
those of the stomach, etc. 

Second, the dysphagia of cardial type, well 
expressed in the history of my case, and attribut- 
able to the retained contents producing an ero- 
sion, or cesophagitis accompanied with erosions. 

Under the question of ztiology, numbers of 
causes are given in his article, among them being 
(1) primary cardiospasm (Mikulicz and Melt- 
zer); (2) primary atony of the muscalature of the 
cesophagus (Rosenstein) ; (3) synchronosis paraly- 
sis of the circular oesophageal fibres, with spasm 
of the cardia due to a vagus involvement (Kraus) ; 
(4) congenital (Fleiner); (5) primary cesophagitis 
(Martin); adding as a sixth cause that of kinking 
at the hiatus cesophageii (see Plummer, American 
Medical Association, August 15, 1908).”’ 


Further quotations from my former article are 
as follows: 

Treatment in these cases at this date resolves itself more 
into a mechanical than an operative treatment, with the 
latter as a final resort when instrumentation fails. 

That this method of instrumentation still obtains as 
the most satisfactory one is now borne out by the reports 
of H. S. Plummer of Rochester, Jesse Meyer of St. Louis, 
William Gerry Morgan of Washington, Max Einhorn of 
New York, etc. 

Mikulicz’ idea in manual divulsion of the cardia was to 
produce a similar effect to that found in stretching any 
sphincter to a point productive of paralysis. Whether 
he felt that by producing such paralysis and allowing of 
constant emptying the muscle would return I do not 
know, but personally I feel that this effect should and could 
be obtained by this means. 


That this paralyzing effect is possible with 
properly constructed instruments must be admit- 
ted. H. Straus reports in the “Kleinische 
Woch.,” No. 49, 1904, one case of a male thirty 
years of age, with a history of ten years duration, 
cured or markedly improved by the use of a 
stomach tube, to the distal end (above the eye) 
of which an inflatable rubber bag is attached, in 
such manner as to appear that the tube had 
passed through the bag’s or balloon’s centre. 
To the side of the stomach tube, a very small 
calibred rubber tube is attached, that connects 
with the inflatable bag. This tube terminates 
proximally in a mouth-piece through which air 
is blown. A safeguard in the shape of a mercurial 
pressure-regulating apparatus is used. 

This instrument is introduced so that the bag 
when in the stomach is in a deflated condition; 
then the air is blown in until the mercurial gauge 
shows pressure equal to complete inflation. Aur 
is then let out so as to partially deflate the bag, 
and then the tube withdrawn sufficiently to 
engage the distended bag in the cardia, and event- 
ually pull it through. Numerous sittings are 
given. 

This instrument of Straus’s is, I am inclined to 
believe, the father to the device of H. S. Plummer 
of Rochester, in which his medium of pressure is 
water through very much the same type of 
distending bag, with an altitude gauge or manom- 
eter attached for measuring the water pressure. 
In using this instrument it is advisable to test the 
pressure in the bag before introducing the dilator, 
using the same degree of outlet from the faucet 


1 Read before the Fairfield County Medical Society, October 10, rg11, and the Society of the Alumni of Bellevue Hospital, November 1, tort. 
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at all times, as changing the position of the faucet 
handle so alters the water outflow as to have a 
distinct variation in the rapidity of ascent in the 
indicator or manometer. <A safe guide is that 
given by Plummer, to have the patient indicate 
when he is having pain, and then ease up on the 
water pressure. 

My conclusions in regard to treatment in my 
original article hold good in the main to-day. At 
that time I said, ‘The use of some apparatus 
allied to Straus’s, but with little force used in its 
extraction. Should several sittings not be fol- 
lowed by evidence of improvement and cure, 
the operation of gastrostomy, with manual dila- 
tation as detailed above, should be done.”’ 

The allied device of Straus to-day is the appara- 
tus of Plummer. This I would give many more 
sittings to than I advocated before, and would 
only resort to the operation of Mikulicz as a 
dernier procedure. In the few cases that have 


Case 1 


come under my observation I find that the con- 
dition has been observed as rather abrupt in its 
onset, and that no early condition as an inflam- 
matory cause can be found. They all complain 
of a distress upon swallowing, choking and drag- 
ging under the sternum, and pain or discomfort 
in the epigastrium. Regurgitation, called by 
them vomiting, is apt to take place early in the 
disease, and in the four cases under my observa- 
tion it frequently necessitated leaving the table 
during a meal to regurgitate, or that within a 
few minutes to an hour the food would be ex- 
pelled, either in part or all as to quantity, and 
occasionally more by far than was taken at that 
meal (retention of former food intake). 
Subsequent to these evidences we have the 
later or third stage of Plummer, characterized 
by irregular regurgitations and with discharges 
of food while lying down, the patient occasion- 
ally being waked by food in the mouth or nose. 
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Fig. 2. 


Foods vomited are never noxious to the patient’s 
sense of taste or smell, as are the ordinary 
gastric contents in emesis. 

That the capacity of the dilated cesophagus 
may be considerable can be judged by the records 
in cases 3 and 4, in which from four to sixteen 
ounces of masticated food-stuffs were ejected. 
Loss of flesh is evidenced relatively early. 

In making a satisfactory diagnosis the follow- 
ing points are necessary to prove the contention: 

That the food comes from the cesophagus and 
not from the stomach, proven by stomach tube 
and chemical tests, and the use of sounds and 
bougies aboule. The use of the X-ray with bis- 
muth mixtures; and here I would advise a three- 
quarter profile view in addition to the antero- 
posterior one, as the former will give a picture 
rather free from bony shadow. The use of the 
cesophagoscope to determine the interior con- 
ditions of the asophagus. 

It is rather interesting in the use of the bougie 
aboule, sounds and stomach tubes, to note with 
what freedom these pass the cardia one day, and 
with what difficulty or even inability when the 


Case 1. 


attempt is made at the next sitting. The softer 
goods, silk bougies and stomach tubes may not 
pass, while an attempt with a bougie aboule will 
be followed by success. This is in itself an evi- 
dence of an existing cardiospasm, and has been 
forcibly alluded to by Plummer. In some in- 
stances great difficulty may be met with in the 
use of the bougie, and in these patients it is 
necessary to use the devices and guides of silk, 
etc., of Plummer and Dunham and others. 

The radiograph presented in Case 3 shows a 
spindle-shaped dilatation extending to about the 
fourth dorsal vertebra, while a diverticular (flask- 
shaped) dilatation shows in Case 4. The schem- 
atic drawing in Case 1 might upon X-ray have 
proven to be of different shape, but to the exam- 
ining finger such was the apparent condition. 

That the symptoms are sufficiently confusing 
at times to call for a diagnosis of pyloric obstruc- 
tion is well shown in the history of Case 3, in 
which such a diagnosis was made by a stomach 
specialist, who referred him to one of the large 
hospitals in the city, where a posterior gastro- 
enterostomy was done. Subsequent to this I 
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Fig. 3. 


operated upon him for a supposed vicious circle, 
although contending all the time that his disease 
was a cardiospasm. 

I feel sure that a brief summary of the cases 
under consideration, with abstracting of the 
symptoms, will give a better aid to the diagnosis 
than a complete or complex detail of the sympto- 
matology, and therefore I present the histories of 
three of the cases in abstract. 

Case 1. Mrs. S., operated upon March 7, 1904. Pre- 
sented to the New York Surgical Society, November 22, 
1905, and reported in the Annals of Surgery, February, 


Case 3. 


19060. This patient was thirty-three years old at the time 
I first saw her. There was no history of previous illness 
to which one could assign the cause of the onset. Three 
years previous she had noticed a “rattling” while swal- 
lowing, followed in four to six weeks by difficulty in swal- 
lowing food and cold drinks, giving her an impression 
of pain back of the lower portion of her sternum. Invari- 
ably, in a short period of time, vomiting, i. e., regurgitation, 
of greater or less amount of the substance swallowed was 
experienced. She has weighed recently 125 pounds, as 
compared to 180 pounds a year ago, although now her 
weight is 144 pounds. She is positive that all materials 
swallowed lodge above the stomach and the region of her 
pain. That the pain travels up into her throat, and may 
be decreased during her menstrual period. At present 
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Fig. 4. 


she does not have food regurgitation or outflow when 
lying down. She has fed herself by means of a stomach 
tube. 

In examination of the cesophagus No. 40 bougie passes 
to the cardia; No. 16F passed the cardia, but was gripped; 
easy to dilate to No. 26F. Rest for 24 hours, then No. 
28I° passed. She has swallowed meat and bread without 
the tube. Bougies to No. 36F pass easily. Two days 
later she reports fullness again, before satisfying quantity 
of food had been taken. Dilated to No. 40 and supplied 
with a No. 40 bougie to take home. Reported again in 
three months, with a gain in weight but still has sternal 
pains. No. 40F does not pass, but No. 36F does. Five 
months after the first visit she expels (regurgitates) or 
siphons with the tube quantities varying from a few ounces 
to two pints or more. The tube passes one day; the next 
it is likely not to. Mikulicz operation. 

Case 2. Not considered in this paper. This was a case 
of tuberculosis with cardiospasm, referred to me by Dr. 


Case 3. 


Lockwood. Successfully operated upon by the Mikulicz 
method, with death from asthenia later. 

CasE 3. Mr. B., 23, referred to me in July, t910, by a 
stomach specialist, with the statement that he had been 
operated upon in May, roto, for a supposed gastric ulcer, 
posterior gastroenterostomy having been performed; that 
the stomach analysis had revealed only hyperacidity; no 
occult blood in the feces; that he regurgitated immediately 
after meals both before and subsequent to the operation; 
that he had and now has pain behind the sternum; vomits 
(?) and feels freer from pain in lower chest and upper 
abdomen; no loss in weight; vomited six minutes after 
taking test meal. 

I felt sure this patient had a cardiospasm, and so stated, 
but I gave way to the physician’s contention, and on 
July 14, 1910, on the ground that a vicious circle formation 
had resulted from the first operation I opened his abdomen 
in the line of the scar, did a jejunojejunostomy, and 
bisected many adhesions of the surrounding viscera. 
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Fig. 5. 


There was no evidence of any previous ulcer having existed. 
On August 15th he vomits as before, but is feeling better. 
He was sent to the country, but continuously sent letters 
of discouragement. In February, 1911, he returned with 
a letter from his gastroenterologist, stating that the patient 
had a stenosis, evidently of his pylorus and both anasto- 
moses. I again declared for cardiospasm, and had him 
X-rayed, with negative reading, and again allowed my 
conclusions to be negatived by the gastroenterologist. I 
reopened him, and demonstrated a patent posterior gastro- 
enterostomy and jejunojejunostomy, but did a Finney 
on the pylorus, stating that I felt extremely foolish in 
having operated against my will and conclusions twice in 
the case, and further stated that he would complain again 
in three weeks. This he did, and was again sent to the 
country. He returned May 23, 1911, with heart-burnings, 
sternal pains, regurgitation at table and after meals, with 
regurgitation of food at night. X-ray later by Dr. Cald- 
well proved my early contention. There was a dilatation 
and flaskshaped oesophagus. 

On September 20th, with a weight of 13214 pounds, the 
Plummer buster was used. October 3d, with the weight 
the same, he was again dilated. A third treatment on 
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Case 4. 


October 12th, weight 134% pounds, and a fourth on Octo- 
ber 21st, with weight 136% pounds. He states that he 
feels better than he has for a long time. 

Case 4. Mrs. M., 34, came to me April 13, 1911, with 
the following history: 

Thinks she swallowed a hot pancake two months after 
the baby’s birth. Ten years ago she had a baby with 
harelip. She took sick with vomiting, and since that 
time has vomited daily. Cannot eat solids, and now takes 
most of her food through a tube. She can drink coffee, 
but water must be taken through a tube, so she avoids 
it. Tea can be swallowed if it is sweet. Milk is vomited 
within a minute after taking. Bread and butter goes down 
when her cesophagus is washed clear. Food goes down 
all right always, but invariably comes up in a few minutes. 
Noodle soup goes down fine, if the esophagus feels clear. 
She gets such pain that she does not know what she is 
doing. On lying down pain is under breast-bone. Noth- 
ing runs out of the mouth. Vomitus has no disagreeable 
taste, and comes up easily. Largest size metal bulb 
bougie passes. Reaction of vomitus alkaline. No odor. 
The diagnosis is a question of cardiospasm or contracted 
stomach. Advised watching and X-ray with bismuth. 
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Fig. 6. 


On June 13th, she returned with a history that upon 
lying down food comes up through the nose. Bougie again 
passed easily. Ten years ago her weight was 200 pounds; 
it is now 125 pounds. X-ray shows a most beautifully 
dilated cesophagus. 

Einhorn dilator used twice, with some relief on the 
second treatment. Plummer buster used on July 6th, at 
an altitude of 6-8. Considerable pain manifested at the 
time of stretching, with small quantity of blood on with- 
drawal of the instrument. 

On July 12th, the patient states that she is better than 
at any time in the past ten years, and is extremely grateful. 
She had been a Jittle sore from the dilatation until the day 
previous. No regurgitation of food. All old symptoms 
abated. Weight 130!4 pounds. Stretched to an altitude 
of 4, with no food return. Instrument used with largest 
bulb tip. Since this time the dilator has been used every 
seven to nine days, with latterly a longer period of time 
elapsing, and the patient has gained steadily in weight, 
until she has reached 152% pounds. 

Case 5. Referred by Dr. Grausman. No treatment as 
yet. Beautiful dilatation of cesophagus on X-ray, with 
cardiospasm. 


Case 5. 


A summary of these histories is as follows: A 
possible history of some associated operation or 
act, as a hemorrhoidal operation in Case 5, and 
the swallowing of a hot pancake in Case 4, with 
a possible neurosis; substernal pain, dragging 
to burning in character; regurgitation at meals, 
with lapses of days to weeks, then regurgitation 
of large quantities at irregular intervals and 
irrespective of meals, and finally, regurgitation 
on lying down, or awakening to find the cesoph- 
ageal contents in the mouth or nose, etc. Loss 
of flesh. 

It will be observed in reading the record of 
Case 4 that her gain was five pounds per week for 
the first few weeks, and later three pounds per 
week. The rapid ontake of weight is a most 
observable feature in these patients. Their 
relief from many of the disagreable symptoms 
after one sitting with the dilator is also worthy 
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Fig. 7. 


of attention. 
with return after numerous sittings it can always 
be carried out with a very small element of danger 


This method is so simple that even 


to the patient. While it is true that a serious 
rupture is possib‘e, the risk is not as great as that 
run by gastrostomy, etc., presented by the 
Mikulicz operation. 

Case 1 was reported to me by telephone in the 
summer of 1910, six years after the operation, as 
having some return of former symptoms. I 
have not seen her. 

Confusional conditions may be diverticula, 
stenosis, malignancy, gastric or pyloric stenosis, 
etc. 

Diverticula usually occur high in the cesoph- 
agus as compared to cardiospasm, and may 
cause deflections of the bougie. Contents of 
the sac when evacuated may be more vicious in 
odor and reaction. X-ray will readily locate the 
difficulty. 

Stenosis usually has a history of earlier disease, 
such as syphilis, typhoid, etc., or swallowing of 
caustics or hot substances. Here also the site 
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is usually above the cardia. Swallowing is 


impossible beyond a certain point, indicated by 
the patient. 

In malignancy there is again loss of flesh, with 
cachexia, and the site also above the cardia. 

With the stomach the vomitus is later, and 
reaction usually acid; partial digestion, with 
more evidence of retention and decomposition 
of the material; act of ejection distinctly one of 
emesis rather than regurgitation. Blood in 
various stages is likely to be present. 

More recently Dr. Willy Meyer has operated 
with only fair success upon this condition under 
positive pressure, exposing the oesophagus, 
releasing the pneumogastric, and then plicating 
the dilated cesophagus. Neither of the two cases, 
exhibited October 25th, at the German Hos- 
pital, are satisfactory as to the immediate 
results. That this method is fallacious can 
readily be understood when one considers what 
the result would be in plication of a dilated stom- 
ach due to spasm or other cause of narrowing 
of the pylorus. 
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SURGERY OF TO-DAY IN GERMANY, AUSTRIA AND FRANCE 


IMPRESSIONS OF MY RECENT VIsIT (FALL, 1911) 


By CARL BECK, M. D., Cuicaco, ILLINoIs 


Professor of Clinical Surgery, Illinois State University; Attending Surgeon Cook County Hospital; Surgeon to North Chicago Hospital 


during the past twenty years, particularly 

in America. This development is due, 
to a great extent, to a number of pioneers who, 
after their graduation, went to Europe, where 
men like Billroth, Volkmann, Thiersch, Berg- 
mann, Carl and Gustav Braun, Péan, Ollier, 
and a host of others, drew to their clinics a large 
number of Americans. At the same time, these 
men studied pathology under such men as 
Rokitansky, Virchow, Cohnheim, and their able 
assistants. They brought their knowledge home, 
and, with the spirit of practical application, soon 
became real and successful artists in surgery and 
able trainers of a great multitude of surgeons in 
America. I need not mention any special names, 
but all the older leaders in surgery belong to this 
class. 

The freedom allowed here to the surgeon, 
which makes the practice of surgery not only the 
business of the appointed professor, as in Europe, 
but open to everyone who feels able to do the 
work, and the rapid development of hospitals, 
with all modern improvements, not the least of 
which is the wonderful organization of trained 
nursing, brought about a rapid and wonderful 
change of conditions. American surgery became 
not only recognized, but admired abroad. At 
first with some distrust, but later on with good 
faith, our European confréres conceded that the 
art of surgery had advanced to a high degree in 
the new country. When, ultimately, men like 
Czerny, Kiister, Mickulicz, Eiselsberg, Trendelen- 
burg, and a large number of recognized surgeons, 
declared that it was in some respects ahead of 
Europe and that the tide of attraction was 
beginning to turn toward the west, American 
surgeons became aware of their valuation abroad, 
and with a feeling of satisfaction began to preach 
that it was not necessary for students to go 
abroad, that they could learn everything in their 
postgraduate schools at home. We hear this 


S URGERY has made enormous progress 


often, and I must say that during some former 
visits to clinics and institutions abroad I had a 
similar impression. I had studied medicine in 
Austria and returned to the different celebrated 
clinics in Austria, Germany, Italy, France and 
England at intervals during the twenty-two years 
that I spent in America, and could observe with 
my own eves the advance of our science at home 
and the stagnation and standstill in some Euro- 
pean clinics. 

After three years’ absence, I came this time to 
Europe principally for recreation from hard 
work, but, once here, decided to make a longer 
stay and see what I could gain by visiting dif- 
ferent clinicians. Incidentally I studied several 
questions which I thought myself particularly 
well qualified to answer, having a knowledge of 
various languages, knowing the former and 
present state of affairs of the different countries, 
and being also well acquainted with the present 
methods of teaching and the present state of 
surgery in America. The questions which I 
shall try to answer are: 

Is it worth while to spend time and money to 
come to Europe to study surgery (1) after 
graduation; (2) as a practical surgeon of some 
experience? 

Which are the places to go to and who are the 
men to follow? 

Some other questions will come up during the 
discussion. 

To give comprehensive answers, I ought to 
have visited many more places than I did, but 
it was impossible to do so and I tried to learn 
from others, who seemed to me reliable, the con- 
ditions existing at such places as I could not visit. 
This time I saw only Budapest, Vienna, Prague, 
Berlin, Leipzig, Jena, Munich, Strassburg, Paris 
and Brussels, and I shall try to be impartial and 
just. I think that those who take such advice as 
I give will find me objective. 

I started in Vienna, but had to yield to the 


204 


{ 
i 
|_| 


CORRESPONDENCE 295 


temptation to see Budapest. It had been the 
place of an international congress and is well 
known to many in our country. Professor 
Dollinger’s clinic is one of the best equipped 
buildings for clinic and hospital I have seen on 
the continent, and with great pride the author of 
the ideas represented in it demonstrated its 
facilities. What struck me more than anything 
else was the nursing system, which comes nearest 
to our American ideal. They have young, 
intelligent girls as nurses. Very few foreign 
students visit this country, which may be 
explained by the fact that the men working here 
speak Hungarian, a language with which very 
few foreigners are acquainted. This is all the 
more lamentable, since a great many of the 
scientific workers do not become known outside 
of Hungary. Professor Dollinger speaks German 
and English fluently, is an extremely amiable 
teacher, and I am sure a surgeon can profit in a 
good many ways by spending a few days with 
him. I was told that a number of young, rising 
men were good surgeons. Unfortunately, I had 
not the time to visit them. 

My main work started in Vienna. This city 
has lost a great deal of its former popularity as 
a training center for surgery and pathology 
during the last fifteen years. The best pathol- 
ogists and surgeons in America have studied 
there, but through unfortunate conditions in the 
clinics, the buildings and facilities being an- 
tiquated, it has not kept step with Germany, 
and it was difficult for thé men in charge at 
present to improve against such odds. Never- 
theless, it must be regarded as one of the best 
schools for the beginner, as well as for the ad- 
vanced surgeon. Professor Eiselsberg, in partic- 
ular, is the main attraction. Here is a man who 
has been trained in Billroth’s clinic, was one of his 
best beloved pupils, a man who has in rapid 
succession held important places in Holland and 
Germany, but who finally, loving his native 
country, went there against great difficulties to 
work up Vienna’s reputation as a surgical center. 
Professor Eiselsberg is a modern surgeon par 
excellence, a most amiable confrére, and a very 
good teacher. He speaks perfect English, has 
visited America and is full of enthusiasm for its 
work. He loves the Americans, and, therefore, 
is a very commendable man for the student from 
that country. He is an ardent reader; he adopts 
and utilizes new ideas, and is a perfect technician, 
so that I can recommend the student to spend a 
few months there, the advanced men to visit 
his clinic and spend at least a week with him. 
In his clinic I observed a good system of division 


of work. He has an excellent corps of assistants, 
amongst them such able and already known men 
as Clairmont, Ranzi and Denk, and he gives 
to them a great deal of his work with resulting 
benefit to the patient. In some clinics the chief 
does most of the work, even such operations 
as could safely and perhaps better, because with 
more leisure, be done by his subordinates; how- 
ever, this is not the case at Eiselsberg’s, and 
consequently all cases are well taken care of. 
He does not operate for the students. Only 
typical operations are done in the general am- 
phitheater; all the other work is done privately. 
One great drawback of his clinic is, as I men- 
tioned, the still antiquated buildings; but 
Professor Eiselsberg has managed to improve 
them so that they allow perfect asepsis and good 
work. He operates early in the morning and 
spends a great deal of time at the bedside of his 
patients, another rare quality for a clinical 
teacher, valuable to the student. This early 
work makes it possible for the student in Vienna 
to attend to other important studies, such as 
pathology. If we wish to advance in the States 
we must not neglect this very important branch. 
True, we have learned a great deal in pathology 
during our operations, but our postmortem work 
lags way behind, and that should be remedied. 
Austria and Germany lead in this respect; the 
governments aid them, hence their superiority. 
There are other large clinics in Vienna; Hoche- 
negg’s, for instance, where a great deal of good 
work is done. Professor Zuckerkandl operates in 
the Rothschild Hospital, a very fine institution. 
He is another surgeon worth visiting, particularly 
by those interested in genito-urinary work. His 
laboratory is well worth seeing. Schnitzler 
does a great deal of work in Wieden Hospital. 
The present leaders in gynecology are by far 
the best that Vienna has had for a long time. 
Professor Schauta, the master in pathology of the 
female organs, has in his beautiful clinic, the 
like of which I do not believe is in existence 
anywhere, one of the largest laboratories for 
scientific work; but what is more than that, he 
has one of the best of men in charge of it. The 
amount of work done by Dr. Frinkel is enormous. 
I have spent several hours looking over some of 
it. I had a chance to admire particularly his 
photographic work in colors, which gave more 
accurate demonstrations of specimens on a screen 
in the amphitheater than one could secure with 
a microscope. Professor Frankel and Professor 
Schauta promised to come to America within a 
short time, and we may have a chance to see 
some of these specimens in our country. Pro- 
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fessor Wertheim is an excellent technician. I saw 
him do several radical carcinoma operations under 
very difficult conditions in such a masterly 
manner as to compel admiration for his skill. 
If a gynecologist wants to learn to do quick and 
safe work, he should stop with Wertheim and 
his first assistant, Dr. Wagner, who is equally 
skilful. Three or four weeks of gynecology in 
Vienna ought to be a great boon for any men 
wishing to learn modern operative treatment of 
female troubles. In Professor Wertheim’s lab- 
oratory I saw a microtome which allows cutting 
of very thin sections of a total uterus so thin that 
a view of the whole organ may be had. One 
can imagine the importance this has for the study 
of the dissemination of malignant growth. 

There are at present a number of Americans 
studying in Vienna, most of them, however, 
taking up specialties like eye and ear or nerve 
diseases. I may say that fully a hundred were 
present at a very interesting meeting of their 
association, which has established headquarters 
close to the hospital, where a newcomer may 
feel at home at once. 

Summing up the value of Vienna as a center 
for the study of surgery, I would say it is to be 
recommended highly, particularly the clinic of 
Eiselsberg. The advanced surgeon should not 
fail to visit it from time to time. The European 
surgeons appreciate this and besides many others 
I met Albert Kocher and two surgeons of Stock- 
holm there. 

From Vienna I went to Prague. This old and 
celebrated city at one time had a very good 
university, so good, that to-day pupils of it fill 
a great many professorships in Austria and 
abroad. It had nursed a reputation to such an 
extent that it was at one time one of the best 
seats of true and progressive learning. At the 
time when I studied there, not only the pathology 
and anatomy, but also the surgery and gynecol- 
ogy, were excellent. Since the division of the 
University and the strife between the German 
and Czech departments of the medical faculties, 
the University has lost ground continually, until 
now hardly anything is left. Teachers came and 
went. Some left disgusted and disheartened, and 
those who remained fighting care more for other 
things than for scientific progress, which is not 
so much their fault as that of their surroundings. 
Unfortunately, few people understand Bohemian, 
and thus the few good workers in that language 
have a hard time getting acquainted abroad. At 
the time of my studies it was full of Americans, 
particularly students of obstetrics and pathology. 
Hektoen, Herrick, Bacon and a host of other 
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well-known men have often spoken to me with 
the greatest satisfaction of the time they spent 
there years ago studying, but now it is very 
different. The clinics are in much better quarters. 
the material is of the greatest variety and 
abundance, and were it not for the unfortunate 
conditions existing there, the chances for students 
in surgery and pathology would be splendid. 
My old teacher and friend, Professor Chiari, 
whom I visited at Strassburg and about whose 
work I shall speak later, is gone; but another 
good man is there, Professor Ghon, and for those 
who want to do actual work in pathology there 
is ample opportunity. There is also in Prague 
this year a new, very energetic and good surgeon, 
who should be a splendid teacher for young sur- 
geons; besides, the German university at Prague 
has another advantage for young men, about 
which I may speak a little more in detail, since 
it may be of value to some young man. In our 
country it is often difficult for a young man to 
secure an assistantship with a good surgeon. In 
Prague there is a lack of young volunteer as- 
sistants in the German clinic, for the reason 
that they have not much of a chance for an 
academic career, and those who finish their studies 
quickly get into practice or secure some good 
country position. There may, therefore, be, for 
some time at least, some opportunity even for an 
American to do some actual assistant’s work 
which would enable him to learn a great deal. 
I had not the good fortune to meet Schloffer, 
who had not taken up his work yet, and can 
therefore say nothing about it, but he has a 
splendid reputation. 

My next station was Dresden. It has no surgi- 
cal clinic, but it had something this year which I 
cannot omit even in this report, as it has great 
bearing on the value of Germany as a medical 
center. This is the hygienic exposition, which 
I do not doubt has been described fully in our 
journals; but I must say something about it 
from my standpoint. What I saw in Dresden 
made such a forcible impression upon me that I 
shall never forget it. With the skill of genius the 
men who directed the work had brought to the 
eye of the layman, as well as to the trained eye 
of the medical man, all that seems worth know- 
ing about man in regard to development of mind 
and body in health and disease. If it could be 
made permanent — and I understand they want 
to make it so to a certain extent — it would be 
the greatest museum of science in existence. The 
beginning of life was demonstrated and illus- 
trated, from its simplest form to the most com- 
plicated of man; there were the parts and struc- 
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tures in word and picture and specimen; there 
were the functions in illustrations and highly 
instructive working models. To be more specific: 
for example, there was the heart action demon- 
strated on a fine model; there were the muscle 
actions demonstrated on kinematographs; there 
were the sounds produced by vibrating machines, 
and so forth. Another building contained all 
that concerns man’s development in body and 
mind, all the school work, all the body develop- 
ment through sports and exercises, in a hundred 
practical forms and variations. Another build- 
ing contained all that is known of disease of body 
and mind, a most wonderful collection of sci- 
entific methods of examination and treatment of 
diseases, with illustrations and specimens, and the 
means humanity employs to battle with disease. 
And not only the methods of the present, but 
also whatever could be borrowed was demon- 
strated—apparatus and armaments known to 
history. Some of the rarest and most interesting 
things I have ever seen in my life were there, 
spread out, described and classified. That was 
not all, however. They brought man to us 
from all over the world; they showed his de- 
velopment in different countries in different 
climates; the ethnographic part brought the 
most wonderful collection of things connected 
with the development of different peoples and 
nations. In fact, everything that has had the 
slightest relation to the development of man — 
and what has not — was to be found illustrated 
and practically demonstrated in this exposition. 
I am only sorry that I spent only five days there. 
I think I could have spent three months and have 
found something new every day. 

Berlin is marching at the head in Germany. 
It is truly the metropolis in every sense, in med- 
icine and surgery as in other things. Germany 
has also suffered some reaction during the past 
twenty years, not so perceptibly as Austria, but 
still noticeably. The old guard of great men was 
dying out gradually, and a new supply was hard 
to obtain. But it must be said that the Germans, 
in their choice of great teachers, put the advance- 
ment of science higher than Chauvinism and 
called great men from abroad to fill vacancies 
and renew the blood, much to the chagrin of 
some of their own. There are Kraus in Berlin, 
Payr, in Leipzig, Rabl, Hering, Chiari, Czerny 
and a host of others from Austria, Garré from 
Switzerland and lately a splendid man, Wenke- 
bach, from Holland, who were called toGermany. 

In Berlin surgery is ably and richly represented 
by men of high scientific value, as well as splendid 
operators and technicians. There are enormous 


facilities and opportunities for their students 
and advanced men. Bier is by all means the 
man at the head. His call as successor of Berg- 
mann was looked upon rather unfavorably by 
many of his confréres, and he had no easy road 
to climb; but he is now forging ahead. I watched 
him closely this time and I must say that he is 
truly a great man, a man with enormous energy 
and working power, an iron constitution, a head 
brimful of ideas and a rapid way of determina- 
tion at the operating table. He is a quick 
worker. I have seen many a rapid man at the 
operating table, but he is one of the fastest 
workers I have ever seen. He favors local 
anesthesia. He does a great deal under local, 
venous or spinal anesthesia, and it seems to 
work admirably. I have seen osteotomies, 
nephrectomies, hernia, operations on jaws, breast, 
almost every major operation, under local or 
spinal anesthesia in his clinic. His assistants 
are splendid men and he seems to have an eye 
for their selection. There is Professor Schmieden, 
an excellent worker and splendid technician with 
a very scientific mind, unfortunately not yet 
chief of a clinic because there is no vacancy. 
There is Joseph, an excellent man, training for 
genito-urinary work. I watched him giving a 
course on the dog and cadaver to a class of 
foreign doctors, and I must say that he trained 
them splendidly for genito-urinary specialists. 
He is also the head of the experimental depart- 
ment of Bier’s clinic and has a corps of sub- 
assistants doing scientific work. He has been 
with Bier a long time and has written a good 
book on hyperemia as a treatment. There is 
Professor Sticker, a learned man who makes a 
specialty of radium and X-Ray treatment. I 
visited his laboratory and clinic in the Leipziger 
Strasse and saw some remarkable results of 
radium application. Some of these cases were 
desolate tumors, recurrences after some of the 
most extensive operations and hardly possible of 
cure, but benefited by the treatment. 

Bier himself is a splendid teacher and a very 
fascinating speaker, and I don’t wonder that 
people admire his personality. 

Professor Koerte operates in the Urban hos- 
pital, a large institution. Here is a man whose 
technique I consider the most perfect in detail. 
His work seemed like a piece of art and done with 
such ease that I envied him. It showed the 
man’s experience. There were no foreign stu- 
dents. Hildebrand has a fine clinic and a large 
corps of assistants, who give good courses. 
Professor Fedor Krause operated in the old 
Augusta hospital. He told me that he was going 
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to have a new hospital, but I truly felt sorry that 
that skilful, splendid surgeon had to operate 
under such unfavorable conditions. What struck 
me as very peculiar here was that there was an 
artist drawing the different steps of the operation 
and Professor Krause dictating a very detailed 
description of every step of the operation while 
the artist was drawing it. Krause is an expert 
in brain work, but unfortunately he had none 
while I was in Berlin. 

There is a large number of men in Berlin work- 
ing in every specialty and an endless number 
of private clinics. I visited several of them. 
They are on the style of our old postgraduate 
school, and conducted by private means. Some 
of the men do good work. 

The Americans have an association here also. 
They meet and have some professor read a paper 
for them. 

To sum up about Berlin, I would say that it is 
a good place for the advanced man, for the man 
taking up specialties, but I should not advise a 
man to go there after graduation to learn sur- 
gery. He would not have as good a chance as 
in some smaller city, like Leipzig, Jena, and 
other places. 

Berlin has a very good medical society, which 
I attended during a Wednesday night meeting. 
It was made particularly interesting by the 
demonstration of siamese twins by Bockenheimer. 
The demonstration was vivid, supplemented by 
a kinematographic exhibition. A large attend- 


ance characterized the meeting, and it was | 


particularly noticeable that the great men of 
the city were present with very few exceptions. 
In looking up surgeons in Berlin you must not 
fail to see Professor Israel, and you may be sure 
if you stay a few days to be rewarded by seeing 
one or more kidney operations. I saw three in 
two days, each one a great lesson in itself. It is 
remarkable how this man, who is by no means a 
youngster, masters the situation; how his eye is 
clearer and his hand firmer than those of his 
assistants. With all, he combines such knowl- 
edge of pathology and such experience in this 
particular field that it amazes the visitor. His 
operations are done in the Hygeia, a very fine 
private sanatorium with all the modern improve- 
ments of a hospital. It is the rule in Berlin and 
Vienna and in the larger cities of Germany and 
Austria that people of the better class are 
operated upon in private institutions. Most of 
the men have institutions of their own, so-called 
private clinics, which are conducted for them. 
Some of these institutions are palaces and 
demand palace prices for the care of patients, 


but they give a great deal of comfort, while the 
general public hospitals are often too plain and 
antiquated. 

I have missed several clinics which I am sure 
are of great importance to the visitor, but my 
time was limited. Prof. Friedrich, in Kénigsberg, 
is one who will attract many because he has 
some original methods in operating on the chest. 
He has been in America, is very fond of Amer- 
icans, and those who stay long enough can easily 
afford the trip to this clinic, where I am sure they 
will be very kindly received. Prof. Garré’s 
clinic of Bonn and Prof. Kiimmel’s of Hamburg 
are both highly to be recommended as places 
where the advanced surgeon can gain a great 
deal. 

My trip brought me to Leipzig, a university 
which since Thiersch has been visited very little 
by our men. I am sure it is going to be different 
now. They have placed a man in this city who 
some day will have a leading place in Germany: 
Prof. Payr. He is a relatively young surgeon, 
who has had an enviable career. From Graz he 
was called to Greifswald, then to K6nigsberg and 
now to such an important place as Leipzig. The 
minister of education was not slow to recognize 
the value of Payr as a surgeon and teacher. I 
spent all my time in Leipzig with him. In his 
large hospital, which contains nearly 600 beds, 
there is an abundance of material, which is so 
well utilized as to diagnosis that it is a pleasure 
to see him demonstrate and explain his cases. 
Young graduates have a great opportunity here. 
He has a large corps of particularly efficient 
assistants. His first assistant is Oberarzt Laewen, 
who is well known in connection with his epidural 
injections for anesthesia; Frangenheim, Jurasz 
and others. As an operator Payr is very good, 
accurate; of the type pleasing to surgeons who 
like accuracy with quick work. His operations 
are characterized by very little bleeding. Hemo- 
stasis is very important. Prof. Payr demon- 
strated to me two very interesting cases of joint 
operations, both ankylosis of knee-joint, made 
movable by a resection with transplantation of 
fat and fascia. They were both convalescing 
and had a quite movable joint. I had the plea- 
sure also to see in Leipzig an operation for 
tumor of the brain, which was performed in 
the nerve-clinic of the venerable Geheimrath 
Flechsig, who had diagnosed the case and 
watched the operation. A tumor was found 
and enucleated. It looked like an old cysticer- 
cus. The operation was quickly and systemat- 
ically done in one sitting. 

Leipzig has for the foreigner as a student many 
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attractions and will certainly be patronized now 
more than before. In the same neighborhood, 
just two hours from Leipzig, lies the beautiful 
little town of Jena. I would not miss it for 
many reasons. It is such a quaint old town, 
with so many historically interesting places and 
buildings, that nobody with a penchant for such 
things ought to pass it by. Prof. Lexer, one of 
Bergmann’s most able assistants, is the surgeon 
here, and I was well repaid for my visit. The 
morning work was started with a resection of the 
upper jaw for sarcoma. Lexer is an excellent 
technician. He had done a tracheotomy before 
the class the day previous on that case and now 
he did the radical excision. The operation was 
very extensive, the eye had to be enucleated, the 
orbit partly removed, a large part of the sphenoid 
bone removed, the brain cavity opened, and 
when the operation was finished the patient did 
not look the worse for it. The next case was what 
they call in Germany “Balkenstich.” A trocar 
is introduced into the ventricle for decompres- 
sion. The craniotomy with the stitching- method 
of hemostasis was performed very rapidly. 
Prof. Berger, the neurologist of Jena, was present, 
and introduced a very fine thermometer into the 
brain, measuring at the same time the rectal 
temperature to prove that the brain temperature 
is somewhat lower than in other internal organs. 
Thus one clinic aids the other in scientific respect. 
Next came a case of laparotomy for some myste- 
rious abdominal lesion in a neurotic patient; the 
next was the most interesting case, a treatment 
of an ankylosed elbow with plastic interposition 
of a fat-fascia flap. He resected very quickly 
the humerus and the bones of the forearm and 
implanted a large flap taken from the fascia lata 
into the newly formed space. A hip-joint resec- 
tion was done at the same time in another room 
by Dr. Rehn, his first assistant, a son of the 
celebrated Dr. Rehn of Frankfort, a young 
surgeon of great promise. The case had been 
prepared for the use of the amputated part for 
implantation into a pseudarthrosis, but on account 
of a gangrene could not be utilized. Another 
case, very rare and very difficult, was one of an 
arteriovenous aneurysm in the occipital region, 
due to a gunshot through the ear. All sinuses 
and veins pulsated in the cranium and a large 
pulsating body was felt in the region below the 
mastoid. Lexer dissected it as far as he could 
and finally a sac was removed containing the 
bullet, but he was working so deeply on the 
vertebre that he could not do a hemostasis 
except by tight packing. It was a very trying 
case for a surgeon. This exhausted only a part 


of the program. The clinic has an enormous 
amount of material and is a good place for any 
man wishing to see a lot of good surgery, good 
assistants like Wrede and Rehn being able to do 
a good deal for the student 

But Jena can boast of a great man who stan 
so high above the average scientist that one 
cannot compare him with any one except such 
men as Darwin and Huxley. This is Prof. 
Ernest Haeckel. It was my purpose to see this 
giant among scientists, and it was one of the 
happiest hours of my life that I spent in the 
library of Prof. Haeckel. He could not go out, 
having broken his leg some time ago, and was 
as he said chained to his room. Nevertheless, 
he was very cheerful, and with the pride and 
enthusiasm of a young artist he showed me some 
of the water-color sketches he was just retouch- 
ing. They were beauties, not amateur work, the 
work of a perfect artist: scenes from India and 
Java as well as of the Tyrol and Bohemia. There 
were some of the Dolomites with the beautiful 
evening glow on the mountain tops such as only a 
lover of nature can appreciate and paint. We 
talked a little about his scientific achievements, 
and he told me of the great pleasure it gave him 
to live to see the three hundredth edition of the 
“Riddle of the Universe,” and of the enterprise 
of a Hindu scientist to translate the work for the 
Indian people. It was a treat for me to talk to 
this young man in the late seventies, who, as a 
parting word, gave us encouragement for scientific 
work in America and the hope that he might be 
able to see that wonderful country. 

Munich is usually regarded as a city of art 
and pleasure and a dull place in regard to 
medicine and surgery. At one time it was 
different. Our master, Senn, learned there what 
he claimed formed the base of his surgical 
accomplishment from the old Generalarzt Nuss- 
baum. There were Bollinger. Winkel and others 
who were great attractions at one time. Now 
other Bavarian universities have outstripped 
Munich. Erlangen and Wiirzburg are both 
very good surgical centers and have splendid 
men in Prof. Graser and Enderlen. I had seen 
them both on former occasions. I was partic- 
ularly interested in one man in Munich, who 
has done a great deal for surgery in one branch, 
Radiology; I refer to Prof. Rieder. I found him 
a very amiable, kind gentleman, who was work- 
ing very earnestly over a lot of cases, diagnosing 
with the Durchleuchtungsapparat diseases of 
lung, heart and stomach. I had seen some work 
of this kind in Berlin in the private laboratory of 
an excellent man, Dr. Katz, but Rieder commands 
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an enormous amount of material at the general 
hospital. I could see plainly tuberculosis of the 
lung, infiltration in a state of resorption, gastro- 
ptosis plainer than { ever could before. He 
demonstrated to me some of his best pictures 
and sent me to a very interesting man, Dr. 
Rosenthal, an expert in electricity and an 
inventor. In his laboratory and with.Dr. Rosen- 
thal afterward in Dr. Kaestle’s laboratory, I 
studied on a large number of plates a very aston- 
ishing new method of kinematography of the 
stomach and small intestine. Kaestle is a very 
fine gentleman, extremely active and experienced. 
He demonstrated to me a large series of ex- 
perimental plates, ““kinematogrammes”’ of the 
small intestine, which revolutionize the present 
ideas on intestinal peristalsis and stasis. The 
apparatus which Dr. Rosenthal constructed for 
this purpose is so accurate that I was astonished 
at its possibilities because we had ourselves in 
our laboratory for months been occupied with 
the problem. Dr. Kaestle will visit us shortly in 
America, to give us a demonstration, so we may 
have a chance to see these instructive experi- 
ments. 

My next stop was at Strassburg. I never had 
been there before, and I must say I was most 
agreeably surprised. As a relic of former cen- 
turies, Strassburg surpasses Niirnberg and all 
other towns which have retained some of the 
characteristics of former times. There is not a 
street nor a house within the old city which did 
not have its history and interesting past. Sur- 
gically, it is at present at a standstill, Prof. 
Madelung, a deserving older surgeon, still having 
the chair. Guleke is his oberarzt. They have on 
the medical faculty several men who deserve 
high appreciation from the American. While 
writing and studying surgery principally, I 
cannot but mention what I learned there in other 
respects. 

First of all, they have there my old teacher 
and friend, Prof. Hans Chiari, the most amiable, 
finest old man in that town, a man who though 
advanced in years is as young as he was twenty 
five years ago, full of enthusiasm in his line and 
a splendid teacher. I consider him the best 
pathologist living now, and he deserves to be 
visited by all surgeons for this reason. He showed 
me his laboratory and his museum. I have seen 
many museums, but this excels all in cleanliness, 
order, systematic arrangement and precision of 
preparation. There are enormous treasures of 
pathologic specimens, some of the finest kind on 
shelves put up in yards and yards of glass cases. 
There are, especially, bone specimens of rare 


forms. His predecessor, Recklinghausen, was a 
hard worker; he started and Chiari completed 
the museum. It is his pride. He has a large 
amount of material for postmortem work, and 
one can learn a great deal there. He has been in 
America, is very fond of us and his wish is to pay 
us another visit. I spent several hours with 
him. 

There have been called lately to Strassburg 
two excellent men who will soon bring fame to 
the university if they will remain there and not be 
called to higher places again. I mean my oid 
schoolmate, Adalbert Czerny, from Breslau, the 
most renowned pediatrician in Germany to-day, 
and Prof. Wenkebach, the internist. I had not 
seen Czerny for twenty-five years, and I was 
surprised: he looked as young now as then, and 
here he was, director of a wonderful clinic and the 
best children specialist in Germany. He has one 
of the finest hospitals for children at his command 
I have ever seen, and a very fine corps of assist- 
ants, particularly a very good oberarzt, Dr. 
Klotz. There I found the first American, Dr. 
Howland, working away on a difficult problem in 
the laboratory. He is preparing to take charge 
of the children’s work at the St. Louis University 
and I can only congratulate the university. 
Men who want to study pediatrics particularly 
ought to get a splendid opportunity at Strassburg 
and I am sure my friend Czerny would give them 
all the assistance he could. Prof. Wenkebach is 
a great acquisition for Strassburg, and he will 
be an honor to it. He is of great value to us 
surgeons because he lays stress on the relation- 
ship of medical and surgical lines, using in par- 
ticular the Roentgen ray method of diagnosis to 
a great extent, in which work he is most ably 
assisted by Dr. Diethlen. I have seen in the 
clinic of these men fine pictures of mediastinal 
tumor and lung tumor differentiated by the 
X-ray picture. 

With Strassburg I left Germany, and hurried 
on to France, which of course means Paris. I 
know that good work is done in Lyons and other 


_places, but Paris is France par excellence. If in 


America, we said we did not regard it as a 
necessity to go abroad, we invariably meant not 
to go to Germany, because France for years has 
not enjoyed the visit of American surgeons for 
more than a few days. Passing through and 
visiting one or the other man was all. That 
students would settle down in Paris and study 
surgery was rare. Neurology at one time under 
Charcot was an attraction, but not surgery. 
And this was justified to a degree, but of late 
France has progressed again. It is recovering. 
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I decided to make a longer stay here to study the 
local conditions of surgery and to learn what I 
could. I was told by my German confréres whom 
I asked that the men worth while seeing were 
Tuffier, Hartmann and Léjars, and consequently 
I went to see, first, Tuffier. I found what I had 
expected, a first-class surgeon, a man of great 
ideas and a splendid technician. What a change 
had taken place since I had last visited France, 
was my first impression. Here was, working under 
rather unfavorable conditions, (the Hépital Beau- 
jon being old and unmodern and the nursing 
system far below par), a man of highest ability, 
with a very deep knowledge of pathology, and 
above all a man of original ideas. He, personally, 
and his immediate assistant were scrupulously 
aseptic, almost to a fault, and from this source I 
believe he derives his great successes. I could 
understand, however, why Americans do not 
favor Paris as a place of study. The chief 
difficulty is in the language. I understand and 
speak it fluently and still had some difficulty in 
following the explanations; they are so rapid, 
so idiomatic, that one has to spend some time here 
before he can secure any benefit. Besides, there 
is only slight chance at the present time for the 
foreigner to do active work, but things promise 
to change in the future. Tuffier did splendid 
bone work, and I enjoyed it greatly. I think by 
watching him one can learn a great deal in a short 
time. He has one of the most able assistants I 
have seen yet here in Prosecteur Dr. Roux- 
Berger. He is a very fine gentleman, who speaks 
English like an American and who certainly will 
become an attraction to the future student. I 
have spent with him very instructive and happy 
hours. He is chief of the teaching faculty of 
practical anatomy and experimental surgery, and 
operations on the cadaver, which give him 
numerous opportunities to study operative 
methods. I went to see Tuffier several times and 
was amply repaid by seeing him do a very inter- 
esting operation on a typical hour-glass stomach 
and some of his plastics and transplantations of 
hernial sac around a tendon to form a tendon- 
sheath and other work of this kind, some of which 
is entirely original with him. 

‘My next visit was to Hartmann in the H6pital 
Bichat, on the outskirts of Paris, an institution 
somewhat more modern than Tuffier’s hospital, 
but on the whole still far behind the times, when 
one considers the advance of hospitals in Ger- 
many and America particularly. But that 
Hartmann is an excellent surgeon I could at 
once recognize. I saw him do a gastroenter- 
ostomy and enteroanastomosis on a very com- 


plicated case of stomach lesion, and he performed 
the work so skillfully that I immediately rec- 
ognized a very good man. His associate, Lecéne, 
is regarded as one of the best surgeons in Paris, 
one with the broadest education and a very good 
technician. He is quite young and an agregé, 
a surgeon of the hospitals (chirugien des hépitaux), 
but is obliged to wait for a vacancy to secure a 
service. 

This gives me a chance to say a few words as 
to the way the Parisian surgeons develop. Their 
state of affairs is a clear hierarchy, a method of 
promotion which has its pro and contra. A 
young graduate who earns the title of Doctor 
and begins to practice is at once excluded from 
the career of a surgeon of the Hospitals of Paris. 
Only very exceptionally does a man outside of 
this career secure a practice of surgery and never 
a place in a hospital. A young man must devote 
his time and service entirely to the hospital, if 
he wants to be surgeon. He enters as externe; 
then through a rigorous competitive examination 
a limited number become internes. As such they 
can choose the surgeons under whom they wish 
to serve, and become quite competent to practice 
surgery. After years of such service many take 
up general practice in the city and country 
(ancien interne des hépitaux) (former interne). A 
limited number by concours or competitive exam- 
ination become teachers of practical anatomy, 
aids to a prosecteur or teacher of anatomy. 
During this period as teacher of anatomy (pro- 
secteur) the young surgeon has a good chance to 
study surgery as well as anatomy, as he is at the 
same time assistant to.some great surgeon. Then 
by concours again they become, after some years, 
chirugien des hépiteaux, but not with a service 
of their own, until such a position becomes vacant 
through the death or retirement of a senior. 
In this true hierarchical manner the surgeon of 
Paris develops, and as a rule is a good man, since 
the examinations are generally impartial. It 
certainly advances a good man, but often at an 
age when he is already on the decline. Only 
exceptionally good men advance somewhat faster, 
like Lecéne, Roux-Berger and others. I saw 
Lecéne operate on a case of a phlegmon of the 
hand, in which one could see how well up he was 
in anatomy and pathology. He followed exactly 
the method of our Kanavel, whose excellent work 
he knew very well. 

The next morning I visited the Pasteur In- 
stitute and watched some work in different 
departments. The attractions are Delesenne 
and Metchnikoff and Madame Curie. This place 
is like a bee-hive, well organized and working in 
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every department, mostly devoting its energies 
to new discoveries. 

My next call was to Prof. Gosset in the Hépi- 
tal Médico-Chirugical Privé in the Rue Antoine- 
Chantin. This is an institution which has very 
few equals and which in my estimation represents 
the future method of hospital arrangement. It 
is reserved for pay patients of all degrees from 
moderate to ample means. It is built and 
equipped in a very plain but elegant manner— 
surgically, absolutely ideal. The walls plain, the 
heating and ventilating system in the latest 
approved styles; it has two plain but large operat- 
ing rooms with good light and ample opportunity 
for visitors to see without coming in contact with 
the surgeon or his field. It was the only place in 
Paris where a visitor is required to dress for the 
operation. 

Gosset himself is a most remarkable man, and 
I cannot refrain from dwelling somewhat on the 
description of his personality because it differs 
entirely from that of any other Frenchman in 
his position I have met. He is a very fine, 
jovial fellow, very easily accessible, reminds one 
more of an Fiselsberg in his manners, behavior 
and great kindness with his patients. He is 
absolutely calm, even humorous, under all con- 
ditions. You could easily think he had worked 
for years with Will Mayo or Ochsner, though he 
never saw either of them, so much does he 
resemble them in many ways. He has nothing of 
the icy and serene manner of his colleagues, who 
open their heart it seemed to me to a few of 
their confréres or patients, but stand aloof on 
a height of a pedestal. I explained this char- 
acteristic of theirs to myself by the method of 
their hierarchical advancement. They knew 
their position and imitated their predecessor to 
a fault. Gosset is quite the opposite, and warms 
up those who come in contact with him, instead 
of chilling them. His operative skill, and I 
have seen him twice, was excellent; but, more 
than his skill, I admired the absolute absence of 
bravado and the strict adherence to indications 
in his cases. He seemed to me to have the 
patient’s welfare more on his mind than anything 
else. They told me that he was the busiest 
surgeon in Paris, and it seemed that the private 
hospital .drew a good many patients who other- 
wise would have found their way into the public 
wards of the city. In this hospital I found also 
splendid assistants: Demarest, De Sard, Guine- 
bollet and Dumont, the latter also the editor 
of the journal of surgery of France. Gosset, like 
Tuffier, dictated their findings and method of 
operation and kept very accurate records. 
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In this hospital I also saw that there is a pos- 
sibility of gaining good and fine women for the 
profession of nursing in France and that the 
abuse of employing slovenly, sloppy maids and 
old women that one still sees in many hospitals 
in Paris and Germany can be wiped out, if there 
is such a head of an institution and he has the 
luck of having such a charming head of nurses as 
I met here, a young lady whose name I un- 
fortunately forgot to put down in my notebook. 

There is a great number of men who would 
be worth visiting, but we cannot see them all in 
a short time. Several, however, must be seen. 
Léjars is one of them. The hospital where I saw 
him was the St. Antoine, a type of hospital 
which, I cannot help but say, is a disgrace to Paris. 
It is dirty, unsanitary and over-crowded with 
tremendous vacant space between the pavillions, 
so that there is no excuse for lack of room. That 
such a good man works here was a surprise to me, 
and it speaks volumes for his skill, and partic- 
ularly for his asepsis when one must admit that 
his results here are good. He operates in a 
special pavillion, the salle Gosselin, devoted to 
only a few patients, and the operating room. 
This method of pavillion and ward system called 
by names of celebrated surgeons and physicians 
isacustomin Paris. Salle Récamier, salle Tuffier, 
salle Terillon, even salle Axenfeld (after a 
German), for a ward of eye diseases, and salle 
Lister (after an Englishman) are names one can 
more easily remember than ward 20 or ward A, 
as is our custom, and is a fine way of perpetuating 
the fame of a deserving man. 

Léjars is a surgeon of great individuality, very 
quiet, retired, hardly speaking more than ab- 
solutely necessary. I felt chilled for a long time 
until I was almost ready to go, when he began to 
thaw out a little and with a light smile began a 
conversation about America and American sur- 
geons. His technique is characterized by very 
painstaking hemostasis, a scrupulous asepsis and 
rapid work. He keeps closely to a typical way of 
operating. He knows from the start what he is 
going to do and goes rapidly ahead. I watched 
him also during a couple of hours in his ward 
service. He examined about twenty women 
rapidly, then made a tour through the wards and 
saw about a hundred and fifty patients, and still 
it seemed to me as if he had given enough atten- 
tion to the most important cases. Unfortunately 
it was too much material to be used scientifically 
on account of lack of competent assistants. This 
is a sore point in the French hospitals, from which 
we also have suffered for a long time in the States 
and are suffering from in many places yet. 
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Legueu is a surgeon who has a great service and 
who has the reputation of being one of the best 
specialists in kidney and genito-urinary surgery, 
though Marion at the Larbosiére is running ahead 
of him. I saw Legueu at the Hép. Laenec, doing 
some gynecological work, which he performed 
rapidly. Unfortunately I could see no kidney 
or bladder operation by him or Marion. 

I saw Cathelin, however, perform an operation 
for stone in the kidney. He is one of the viva- 
cious, high-strung French operators, though he 
looks like an Anglosaxon. He does his work at a 
maison de santé, a private home, transformed into 
a hospital, such as we still see often in America, 
but which fortunately is beginning to disappear. 
His technique was one of the most simple I had 
seen on the continent, his work exceedingly 
rapid. Through a very short incision he gained 
access to the kidney, which was only a thin sac 
filled with urine and pus, and, grasping the kidney 
between two fenestrated forceps, he incised it in 
the depth and extracted a large coral-shaped 
stone and several small ones. He handles his 
instruments alone without an assistant, also his 
sutures. He did not sterilize anything except the 
field of the operation and the case with his instru- 
ments. He told me that of 65 cases of kidney 
operations 64 were well, so that he had full con- 
fidence in this method. 

Faure is a very good gynecologist at the Hop. 
Cochin. This is an enormous institution, and of 
late undergoing entire reconstruction. It will 
without doubt be one of the finest hospitals when 
finished. The Hétel Diéu of old near the cathe- 
dral where I once saw the old Duplay and Broca 
and Péan is gone and the Nouvelle Pitié, a 
beautiful institution, is built instead on the out- 
skirts of the city. 

I was very anxious to see some of the society 
life of Paris, and attended a meeting of the 
Société de Chirugie, the most celebrated surgical 
body in France, at the Rue de Seine. The society 
has a beautiful, small club house built for its 
purposes with a library and auditorium. This 
hall has an elevated table for the presiding 
officers, at this time Broca, Nélaton, Pothérat 
and Segond. Underneath are desk and chair for 
readers of papers. The members of the society, 
who are limited in number and elected only out 
of the number of chirugiens des hép. who have 
their own service, and a few military surgeons, 
have their desks individually and perpetually 


assigned like the members of our parliaments. 
They arrive and sign their names in the liste des 
présents. Behind the barrier is a small reserva- 
tion for outsiders and visitors, most of whom 
were surgeons not yet admitted, some of them, 
however, quite prominent. The meeting was in 
many ways interesting, comparing it with Ger- 
man and American meetings. Nobody is allowed 
to present a paper except a member and outsiders 
only through a member. Some of the papers 
read were lacking in interest and during their 
reading the members were engaged in rather 
loud conversation, but others were anxiously 
listened to and provoked at times quite a lively 
discussion. Kirmisson, Léjars, Sarvariaud, Piqué, 
Legueu, Pothérat, and others read papers or 
discussed them. ‘Toward the end of the meeting, 
which began at four o’clock in the afternoon and 
lasted about one hour and a half, Morestin 
demonstrated a very nicé case of plastic in a 
burn of the forearm, which now showed, instead 
of a contracture, a full mobility. I looked him 
up in his service at the Hospital Tenon, a nice, 
large modern institution, and while he did not 
operate on any case of plastic, I saw a number of 
fine cases and some very extensive ones of this 
class. There was one of plastic of the face after 
a corrosion with vitriol which was thrown into 
the face of a beautiful young girl in a spirit of 
revenge by a jilted young man, an occurrence 
quite common in France. Morestin restored her 
face to some beauty. There were some burns 
so extensive that nothing was left of the face 
except a surface like a bald scalp, with oblitera- 
tion of the eyes. Morestin made a very good 
impression as a surgeon. 

In summing up my impression of the surgery 
of Paris, I should say it is far ahead of its 
reputation and certainly a great field for students. 
I think that those who will go there after their 
graduation with the knowledge of French will 
get an excellent opportunity with such men as 
Roux—Berger, Lecéne and others, who speak 
English and love the Americans. They cer- 
tainly can learn a great deal in the different 
clinics and have an opportunity, I am sure, to 
get inside work. For the advanced surgeon 
also it ought to be a place to refurnish his old 
stock of experiences, for the French have in 
surgery and medicine many novelties to offer. 
We may accept or leave alone, but it certainly 
will help us to see. 
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TRANSACTIONS OF SOCIETIES 


CHICAGO SURGICAL SOCIETY 


REGULAR MEETING HELD NOVEMBER 3, IQII, THE PRESIDENT, DR. FREDERIC A. BESLEy, 
IN THE CHAIR 


Dr. Max REICHMANN read a paper (by invi- 
tation) entitled, ‘Furstenau’s Roentgenster- 
eometry; an Exact Method of Localizing Foreign 
Bodies.” (See p. 282). 


DISCUSSION 

Dr. W. G. Hopkins: It just happens that 
I have been a pioneer in this work with Dr. Reich- 
mann, having had the first case after he returned 
from Europe. 

I had a case sent to me some weeks ago of a 
man who was working in a foundry, pounding 
on a piece of steel. A piece of steel flew off of the 
block he was pounding on and entered at about 
the junction of the middle with the lower third 
of the left thigh, on the inner side. He came to 
see me three days after the accident occurred. 
His employer was anxious to have it removed. 
The insurance company was anxious to have it 
removed, as well as the man himself. When I 
first examined him the canal was entirely ob- 
literated, so far as making any examination with 
the probe is concerned, on account of the missile 
having destroyed the continuous canal. I sent 
him to Dr. Reichmann to locate the foreign body, 
and he called me up over the telephone, shortly 
after the man came to his office, and said the 
piece of steel was not very large. It was about 
two inches down from the upper surface and an 
inch and three quarters in from the inner surface 
of the thigh. We took the patient to the hospital, 
and I found where Dr. Reichmann had made a 
cross with silver nitrate, it was still present on 
the leg, which he had used as a marker. I made 
an incision about two and a half inches long, 
not having been able to get into the wound or 
canal with any kind of probe. I did not know 
the direction the piece of steel had taken, but it 
went through his pants, overalls and skin; but 
from the doctor’s measurements I made the 
incision about an inch and three-quarters, but 
still inside the punctured wound. I kept going 
straight down until I got down about two inches 


and came upon the piece of steel. I do not believe 
I would have found the piece of steel if I had 
tried to follow the canal, because I could not 
follow it. The piece of steel went through the 
sartorius muscle, through the vastus internus and 
between the vastus internus and the obturator 
magnus. I finally got down, and, much to my 
surprise, where the point of intersection was, I 
found the piece of steel and removed it. The 
man made a good recovery. 

I believe the method is really a wonderful 
discovery, not only for foreign bodies in the tis- 
sues, but foreign bodies in the eye. As you know, 
we can extract foreign bodies from the eye with 
the giant magnet, but that instrument will pull 
and tear the eye in different directions, and, in 
trying to get the foreign body out of the eye, 
many an eye has been destroyed from the use 
of this magnet. This method will enable you to 
find where, in the eye, the piece of steel or foreign 
body is. It will allow you to make an incision 
down upon it without destroying or disarranging 
the eye and causing its destruction, which would 
otherwise doubtless occur. For the purpose of 
finding foreign bodies, I believe Dr. Reichmann 
has brought to us from the old country a wonder- 
ful discovery, and everybody will profit by it. 

Dr. JacoBp FRANK: I have been working a 
little along the line of foreign bodies in the head, 
but I have not carried the work on far enough to 
draw any definite conclusion in regard to it. I 
have taken a skull, sawed through in postmortem 
fashion, and filled it with cotton and placed a 
bullet in different portions of the skull and 
pictures were taken for the stereoscope, and I 
could invariably tell exactly where the bullet 
was. I imagine this plan would work just as 
well in the trunk, taking the bony part of the 
skeleton as a guide. It worked out in the skull 
admirably. You can tell within one sixteenth 
an inch on which side it is, no matter where you 
put it. I do not know whether anybody else 
has tried this same experiment. 
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OBSTETRICAL SOCIETY OF PHILADELPHIA AND CLINICAL CONGRESS 
OF SURGEONS OF NORTH AMERICA 


MEETING HELD IN MITCHELL HALL OF THE COLLEGE OF PHYSICIANS OF PHILADELPHIA, WEDNES- 


DAY, NOVEMBER I5, I91I, AT 8:15 P. M. Dr. 
? 9 5 


E. P. Davis, PRESIDENT OF THE 


OBSTETRICAL SOCIETY, IN THE CHAIR 


Dr. Epwin B. Cracin, New York City, read 
a paper on ‘The Treatment of Ectopic Gesta- 
tion.” (See p. 276). 


DISCUSSION. 


Dr. E. E. Montcomery: Dr. Cragin has 
presented his paper in so able a manner, has 
covered the subject so effectively, and I find 
myself so heartily in accord with his conclusions 
that it is quite difficult to take up the discussion 
of the subject. 

He has well said that in cases in which extra- 
uterine pregnancy can be recognized prior to 
rupture operation should follow recognition of 
the condition. Unfortunately, the majority of 
the patients who come to the operator have 
suffered for some time from symptoms which 
should lead the experienced observer to suspect 
ectopic gestation, but they have been ignored 
until rupture has occurred. I operated to-day 
on a case of this kind. The woman had had her 
last menstrual period in the latter part of July, 
and had suffered for seven weeks prior to enter- 
ing the Jefferson Hospital from distress and dis- 
comfort in the left side of her pelvis, a distress 
which should have caused her to consult a physi- 
cian. The symptoms, however, were overlooked 
until two days before admission, when a rupture 
took place and the patient suffered a severe 
shock from rupture and internal hemorrhage. 
The operation this morning disclosed the abdo- 
men filled with blood. It becomes our duty to 
impress the medical man, and through him the 
patient, with the importance of careful investi- 
gation of everything abnormal connected with 
the development of a suspected pregnancy. In 
many cases of ectopic gestation rupture takes 
place early; indeed, in some the patient gives no 
history of having had a cessation of menstrua- 
tion. Her menstruation occurs at the usual 
time but is prolonged, attended with severe 
pain, and indications of internal hemorrhage. 
Very frequently the abdomen is filled with blood. 
The uterine hemorrhage oftentimes occurs 
prior to the rupture of the ectopic gestation, and 
the blood passes through the tube, making its 
exit into the uterine cavity. Similarly it passes 
through the other end of the tube into the ab- 


domen, consequently in prolonged bleeding, with 
more or less of abdominal discomfort, the possi- 
bility of internal hemorrhage should be suspected. 
I remember very well the first case in which it 
was my opportunity to make a diagnosis of extra- 
uterine pregnancy prior to rupture. The patient 
came to the Jefferson Hospital suffering from 
discomfort in the pelvis. Upon examination a 
mass could be felt on one side. There was a 
marked pulsation beneath in the uterine artery 
and I decided that it was an unruptured extra- 
uterine pregnancy. The physician bringing her 
to the hospital requested the privilege of making 
an examination: he made it and the patient 
went at once into a state of collapse. Although 
I urged operation I was unable to secure it until 
her husband could be found and brought to the 
hospital. She was then profoundly collapsed 
and died shortly after as the result of the hamor- 
rhage. 

Many of the cases formerly considered as 
successfully treated by electricity had ruptured 
prior to its employment. Hemorrhage had not 
been severe, and there was a mass in the pelvis 
which would have recovered just as rapidly had 
no treatment been instituted. 

Regarding operation after rupture, many of 
these cases will get well if no operation is done. 
When the hemorrhage has been slight it will be 
absorbed if the patient is kept quiet, the intes- 
tinal canal swept out, the amount of nourishment 
and liquids limited, so that tissues of the body 
take up and take care of the fluid that has been 
extruded. 

The chances for recovery and the subsequent 
good health are, however, increased by operation, 
and the removal of the effused blood before its 
infection through the intestines. 

As to delaying the operation, if the patient has 
passed over six months, I am heartily in accord 
with the writer. The cases, however, in which it 


is necessary to decide the question are rare. 
The increased information gained by the Profes- 
sion and laity leads patients to request consider- 
ation and investigation of their symptoms prior 
to the occurrence of this period. The danger 
to the patient is much less after six months than 
prior. 


Even the danger of spurious labor is not 
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so marked for the patient as would be rupture 
of the sac in an early stage. 

Dr. Cragin has well considered the dangers to 
the patinet from disturbance of the placenta 
where it is still alive. The active circulation of 
the placenta demands the most careful procedure 
not to disturb its circulation. 

In some cases, especially when the placenta is 
situated in the pelvis, the sac may be closed up, 
leaving Nature to take care of it, and if it sub- 
sequently causes trouble an opening may be 
made through the vagina and the offending mate- 
rial in that way drained. When it is attached to 
the intestines, or to the sides of the pelvis, it is 
better that the sac be attached to the abdominal 
wall and packed where the disintegrating tissue 
is permitted to escape. 

Dr. Epwarp P. Davis, President Obstetrical 
Society, read a paper on “Surgery of the Tubes 
and Ovaries,’ by Dr. EpwArD REYNOLDs, 
Boston. (See p. 255). 


DISCUSSION. 


Dr. J. M. Batpy: I am free to confess that 
I am unable to agree in large part with the sub- 
ject matter of the paper just read by Dr. Reynolds, 
nor does his experience appeal to me as proving 
his position. He says in brief that there is a 
large class of slightly enlarged ovaries containing 
small cystic bodies and an overgrowth of con- 
nective tissue which have long been considered 
normal but which when found associated with 
dysmenorrheea, sterility, and other symptoms are 
pathologic, and should be the subject of conser- 
vative operations and that those operations 
will cure these symptoms. 

In the first place I question very seriously the 
statement that such ovaries are pathologic. The 
ovary has no hard and fast standard by which 
we can say it is or is not normal. The range of 
difference of quantity of connective tissue is so 
variable as to defy the fixing a standard. The 
size is equally variable as likewise is the appear- 
ance or not of hydrops folliculi. Hydrops 
folliculi are perfectly normal to an ovary and 
have no further significance than that the ovary 
has by an abortive effort gotten rid of one of 
the very numerous ova contained within its 
body. 

Is it conceivable that a hydrops folliculi causes 
either pain or sterility? If so how? Certainly 
no one will attempt to deny that an ovary con- 
taining half a dozen hydrops folliculi will con- 
tinue each month to throw off a fully developed 
ovum. If this is admitted the sterility theory 
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falls. As to pain, it is notorious that growths of 
the ovary are painless and also that uterine 
bleedings are in great part lacking in ovarian 
tumors. Who then can accept the assumption 
that such insignificant enlargements as hydrops 
folliculi can cause pain, bleeding or even sterility? 
Does the so-called cirrhotic condition of these 
ovaries cause pain, hemorrhage, or sterility? 
Surely not sterility, as it is readily demonstrable 
that there is a fresh corpus luteum in each and 
every ovary so affected, and ova continue to be 
thrown off each month. If the assumed over- 
growth of connective tissues causes hemorrhage 
it is the only ovarian disease excepting the acute 
inflammatory which does and it appears to me 
that this hypothesis may be dismissed. What of 
pain and dysmenorrheoea, due to the cirrhosis? 
The advocates cure these by resection and by 
lessening the size of the ovary. But what of 
the part left behind? Is there any pretense 
that it is not just as much diseased as far as the 
proportion of connective tissue it contains as the 
part removed? If it is asserted that one part 
of a cirrhotic ovary contains more connective 
tissue than any other part, then I deny the 
assertion and contend that the increase of con- 
nective tissue if it obtains is equally distributed 
over the whole organ. If this be true, as it 
certainly is true, then the whole assumption that 
pain is cured by a partial resection falls without 
further consideration. But we operate upon and 
cure these patients, says the essayist! Yes, this 
I admit in a measure; but we also open the abdo- 
men, replace these same ovaries with no operation 
done on them, and in about an equal degree we 
cure them of these same symptoms. The full 
truth is, that these ovaries are not diseased; that 
in a fairly large number of them the nervous 
system is at fault and in any event they are 
distinctly not surgical cases and more harm comes 
from operations than good. I have resected 
a goodly number of such cases and I can truly 
say in not a single instance have I ever been able 
honestly to say that I had a satisfactory result 
as to permanent cure of symptoms. 

The second proposition made by the essayist 
is that it is very seldom if ever necessary to re- 
move both ovaries in young women in the absence 
of cancer, tuberculosis or other lithal disease. 
With this statement I could agree did it not 
carry with it the converse that to remove both 
ovaries was bad practice. This is the assumption 
of the essayist and of his kind and it is with this 
assumption that I take issue. I assume of 
course by ‘‘young women” is meant the child- 
bearing women and even from this class I shall 
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exclude from consideration those very young 
women in the case of whom every one is agreed 
that ovarian tissue should be left on account of 
future development or from sentiment or for 
other sufficient reasons. 

The ovaries have ceased to be useful to a 
woman when the child-bearing function is re- 
moved and if for any cause the fallopian tubes 
and the uterus must be sacrificed no sentiment 
need be wasted on the ovaries. To leave the 
ovaries or part of them invites future disease of 
these organs and not infrequently serves to pre- 
vent a cure of the symptoms for which the opera- 
tion was performed. The demand for allowing 
them to remain of course arises from the belief 
in the necessity of the ovary to preserve the 
femininity of the woman and in the belief of an 
internal secretion of the ovary. Both of these 
assumptions are pure myths and to allow the 
uncertain and for the most part absurd theories 
advanced to maintain this position to dictate 
our surgical methods stamps us as theorists and 
hence incompetent surgeons. The ovaries have 
no influence on women except on the physical 
development of the sexual organs and the main- 
tenance of the functions of ovulation. And this 
influence is purely of nervous origin: they have 
no influence whatever on her femininity. If there 
is an internal ovarian secretion the ovary is the 
only ductless gland in the body with a dual func- 
tion. Can any observing surgeon fail to see the 
feminine in the child before puberty, when the 
first thing it instinctively does is to cry for the 
rag baby long before the ovary is developed? 
Can any one say the woman with her ovaries 
removed is any the less feminine than her sister 
who still retains hers? Can a single man point 
out in what respect his grandmother is the less 
feminine because of her age after the function of 
her ovaries has been destroyed and they are so 
shriveled as in some instances scarcely to be 
found? If he can, he can do more than I am able 
to do, after twenty-six years practice of gynecology 
I do not pretend to say that in many cases it may 
not be proper to allow both ovaries one ovary or 
a part of an ovary to remain in a woman’s body, 
but I contend that the assumption that this 
should be done routinely in every case on the 
ground alone of the belief in any internal secretion 
of the ovary which denominates the femininity of 
the female is irrational and non-surgical and 
stamps a surgeon as being so near a theorist as 
to be an unsafe advisor. 

Dr. Joun A. Sampson, Albany, New York, 
read a paper on “The Circulation of Fibroid 
Tumors.” (See p. 215). 


DISCUSSION. 

Dr. Joun G. CLARK: The work of Dr. Samp- 
son is extremely interesting from an anatomic 
and physiological standpoint, and opens a most 
interesting vista for speculation and interpreta- 
tion as to the normal and pathological functions 
of the uterus. Some years ago, I conducted an 
investigation along this line and arrived at con- 
clusions which have been of great value to me 
in my practical work, but, so far as the technical 
finish of the work is concerned, it was, in com- 
parison with the results depicted by Dr. Samp- 
son’s slides, as a rough-hewn log to the finished 
product of the skilled wood carver. A point, 
which has been demonstrated, and which, I am 
sure, is new, is the arterial blood supply, which 
penetrates from the periphery and ramifies 
throughout these tumors. While one sees these 
arteries rather sparsely coursing through the 
tumor, there are no corresponding veins, and 
the question naturally arises: If the arterial 
blood gets in, how does the venous blood get 
out? 

Two observations, with practical bearings, are 
of extreme interest: First, the disposal of the 
venous sinuses in the outer muscular layer. 
Although this fact has been known to anatomists, 
it has not been sufficiently dwelt upon by clini- 
cians, for nature has apparently provided this 
perfect mechanism to obviate the dangers of 
post-partum hemorrhage and for the protection 
of the woman against undue bleeding at other 
times. A second point, and this, I believe, is a 
discovery, is Sampson’s anemic zone just within 
the endometrium. What this line is and how it 
is produced in these well injected specimens opens 
up a conjecture, and we hope that the speaker 
will offer us an interpretation. We trust, also, 
that Dr. Sampson will carry his investigations 
further and help us interpret the irregular hamor- 
rhages of the menopause, in which there is no gross 
lesion. Dr. Goodall of Montreal has shown us 
that in women who have delayed involution at 
one or more child births, there may be no further 
symptom until about the menopause, when pro- 
fuse and irregular bleeding may occur. We have 
all seen many such cases, in which we have curet- 
ted; nothing has been found on microscopic 
examination; and yet, the hemorrhage has been 
worse than ever. Various attempts to correct 
this condition have been made, and finally, in 
desperation, the uterus has been removed, and 
to one’s chagrin, no gross lesion has been found. 
These symptoms have been studied by my 
associate, Dr. Anspach, who attributes them to 
myopathic changes. Perhaps Dr. Sampson, in 
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his further study, will give us an explanation 
based upon the vascular changes. 

In explanation for the hemorrhage in myoma of 
the uterus, I offered an interpretation, which 
came as a sequel to my injection experiments. 
This hypothesis is largely a physical one, and I 
have found that it very closely coincides with our 
clinical experiences. It is briefly as follows: 

The fibroid tumor starts as a dense muscular 
ball of tissue situated within the wall of the uterus. 
Over this ball is spun a large number of veins and 
arteries. The tumor mobilizes, as a usual thing, 
in one of two directions, rarely remaining at its 
original site of origin. If it mobilizes toward 
the periphery, there will be little or no distur- 
bance of the menstrual flow. If, on the other 
hand, it approaches the endometrium, there will 
be at first a prolongation but no disturbance in 
the regularity of the period. This, I believe, 
is due to an increased diapedesis incident to a 
poor return circulation. Later, as the tumor 
projects farther into the cavity and causes an 
erosion of the mucous membrane in the opposite 
wall and over the dome of the tumor, it becomes 
thin and greatly tenuated. The hemorrhage 
takes place in a coronal fashion at the base of 
the projecting growth rather than over its sur- 
face. Under these conditions, the flow becomes 
not only greatly lengthened but ultimately is 
almost continuous. 

Weare all, Iam sure, very grateful to Dr. Samp- 
son for this investigation, the results of which we 
may carry into our every-day practical work. 

Dr. Sampson (closing): We can follow the 
course of the injection masses in the myomata 
and know that sometimes an exchange from the 
arterial to the venous blood occurs within the 
tumor. For instance, take the sub-serous tu- 
mors: if we wish to inject both systems the blood 
should be washed out first; this is best done 
through the arteries, and when doing this the 
blood can sometimes be seen escaping from the 
tumor through its superficial veins. Whether 
the entire change takes place in this way it 1s 
impossible to say. In those tumors in which 
veins are apparently not present, we must con- 
sider either that our injection is at fault or else 
that the blood enters as arterial blood and leaves 
as arterial blood, and that the exchange takes place 
outside the tumor, after its return to the myome- 
trium. The most interesting phase of this work 


is the influence of these tumors on the uterine 
circulation, i. e., how they alter the size and dis- 
tribution of the uterine vessels and especially the 
changes caused by them in the endometrium, 
thus demonstrating the probable cause of uterine 
bleeding. It is possible to demonstrate the 
source of uterine bleeding but not always the 
cause. I have purposely operated upon several 
of these cases while they were bleeding and in- 
jected the specimen soon after the operation. 
The injection mass which escapes from the cervix 
is not red but blue, showing that it comes from 
the venous plexus of the endometrium. After 
the specimen has been hardened we can see just 
where this bleeding occurs, but this does not 
demonstrate the cause. 

In the menstruating myomatous uteri with a 
history of prolonged profuse menstruation and 
in which the tumors protrude into the uterine 
cavity we find that the endometrium over the 
tumors are anemic, but often to one side it is 
hypertrophied and congested, and the injection 
mass escapes from the endometrium to one side 
of the tumors; not from the anemic mucosa over 
themyomata. There are, however, other changes 
in the uterus influencing this bleeding; the uter- 
ine cavity is larger, the “protective” zone just 
beneath the mucosa is distorted and the veins 
uniting the venous plexus of the endometrium 
with that of the myometrium are larger. It has 
been shown by Theilhaber that in those cases of 
intramural myomata without bleeding the muscle 
fibers of the uterine wall are hypertrophied but 
those with bleeding are atrophied. The most 
important factor in the cause of abnormal uter- 
ine bleeding in these cases is the failure of the 
uterus to control this “protective” zone. If this 
zone is not controlled hemorrhage will occur. 
This phase of the work, i. e., the influence of these 
tumors on the uterine circulation, I hope to 
present to the American Gynecological Society in 
the spring. 

We will find two specimens anatomically the 
same as far as the situation of tumor is concerned, 
one without uterine bleeding and the other with, 
and also as far as apparent changes in the endo- 
metrium is concerned. We must conclude that 
the most important factor in the cause of bleeding 
is due to insufficiency of the uterus, first hyper- 
trophy with control of menstruation and then 
insufficiency with loss of control. 
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Thymol-Alcohol  (Experimentelles und Klin- 
isches zur Disinfection des Operationsfeldes mit 
Thymol-Spiritus). ApoLtpH HOFFMANN. From the 
Greifswald Surgical Clinic of Prof. Fr. Kénig. Beitriige 
zur klin. Chir., bd. Ixxvi, h. 2. 


The older methods of skin disinfection, such as 
those of Fiirbriner or Ahlfeld, were tedious and 
exacting, but the inconveniences were tolerated as 
long as the belief held that they were the only means 
of securing an aseptic field of operation. The meth- 
ods in vogue in K6nig’s clinic were in time rendered 
more and more simple, until eventually they came 
to use alcohol as the only antiseptic. After a 
thorough scrubbing with soap and water, the hands 
were scrubbed for five minutes in a 60 per cent solu- 
tion of alcohol. The results following this simple 
method were all that could be desired. 

Then came the iodin method, which, owing to its 
simplicity of application and certainty of action, 
gave promise of becoming a great boon to patients 
by simplifying and shortening the routine of pre- 
paration. Two applications of 12 per cent tincture 
of iodin were made at intervals of five minutes 
just before the operation and the solution was allowed 
to dry thoroughly. The results as to wound healing 
continued to equal those of any method previously 
employed, so this method was given the preference 
in the clinic. 

Certain disadvantages and untoward results, 
however, became apparent as experience with the 
method increased. It was generally found imprac- 
ticable to paint the iodin on exposed parts of the 
body, especially the face. It was found undesir- 
able that surface coloring on the skin, as in case 
of nevi, hemangiomas, or reddening in general, 
should be masked. Furthermore, the iodin was 
found to be more or less of an irritant to the skin, 
and some persons displayed marked idiosyncrasy. 
Cases of blister formation, exfoliation and eczema 
resulted, causing great discomfort to the patient 
and sometimes disturbing the aseptic healing. 

Owing to these undesirable sequela, Kénig began 
search for some substitute for the iodin, and finally 
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thymol was selected and animal experiments were 
carried on to ascertain its value as a skin disinfect- 
ant. In short, the experiments demonstrated that 
solutions of thymol in 60 per cent alcohol in the 
strength of 1 per cent or over, were efficient after 
several applications in disinfecting the skin. Bits of 
skin so treated showed bacteriologically no growth. 

It has been claimed that adhesions will be formed 
later when organs covered by a serous membrane, 
such as the lungs or intestines, come in contact with 
the iodized skin. Experiments carried on with 
both iodin and thymol showed that their application 
was likely to be followed by adhesions, and the 
lesson to be learned is that the skin should be pro- 
tected from contact with serous organs by covering 
with towels or gauze and clamping the same to 
the skin incision. 

The thymol method is employed in K6nig’s clinic 
in the following manner: In operations of conven- 
ience the patient is shaved and scrubbed the day 
before. This toilet can be omitted in emergencies. 
Ten minutes before operation, a 5 per cent solution 
of thymol in 60 per cent alcohol is applied to the 
field. The solution is applied by means of a gauze 
sponge, using some friction, but avoiding an excess 
of solution. A few minutes before the incision is 
made the application is repeated in the same way. 
It makes no difference whether the skin before 
application is wet or dry, the results are equally 
good. In this respect it differs from the iodin 
method, which acts best on a previously dry skin. 

The local effects following the application of 
thymol-alcohol were some hyperemia of the skin 
accompanied by a sense of warmth, or burning, 
which passed away in a few minutes. The skin 
itself is not affected by the application unless there 
has been an excess used, or the liquid allowed to 
remain in depressions such as the umbilicus. Any 
excess should always be removed. A few cases of 
superficial exfoliation of the skin have occurred, 
but nothing more serious. Six hundred fifty un- 
selected operations of various kinds were performed 
on patients with most gratifying results, demon- 
strating the value of the new method as a skin 
disinfectant. WILLIAM HESSERT. 
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A Modification of Schloffer’s Operation for 
Tumors of the Hypophysis (Uber eine Modifi- 
kation der Schlofferschen Operation von Tumeren der 
Hypophyse). Orrokar Wien. klin. Wochen- 
schrift, 1912, XXv, 5. 

This consists in lifting up the periosteum of the 
frontal process of the nasal bone and the inner 
walls of the orbit. This portion of bone is then 
removed, as is the lamina papyracea of the ethmoid 
bone. Chiari claims the following advantages for 
this operation: First, the small skin incision. 
Second, the small amount of bone removed. 
Third, the shortness of the route. Fourth, the 
operation can be done in one sitting. Fifth, there 
is no greater danger of infection than in other opera- 
tions of the same sort. He reports two cases in 
-which this operation was done. 


Diagnosis of Carcinoma (Zur Diagnose des Kar- 
zinoms). ERNST FREUND AND GISA KAMINEN. 
Wien. klin. Wochnschr., 1911, xxiv, 1759. 

(A) Method. Portions of the carcinoma which 
are as little necrotic and fatty as possible are taken 
and divided into small pieces. These are then 
mixed with ten times their quantity of 0.6 per cent 
sodium chloride solution containing 1 per cent 
acid sodium phosphate. This is then pressed through 
a loosely meshed towel or many layers of gauze. 
The fluid thus obtained contains the cell material. 
These cells can be obtained either by allowing the 
fluid to stand many hours or by cautiously centri- 
fuging and washing many times. They are to be 
kept at o.° C. or by the addition of 1 per cent sodium 
fluoride, being careful that the solution is not made 
alkaline. For a preparation of the serum as fresh 
a specimen should be obtained as possible. This 
should be placed in too cc. of fluid in which are 5 
cc. of 5 per cent acetic acid. This is warmed on the 
water bath at 80° C. for 15 minutes, filtered and 
cooled. Neutralized (litmus) with sodium carbon- 
ate solution. Again heated on the water bath and 
filtered. Boiling or heating over a free flame is to 
be prevented. The clear filtrate is used for the 
test. Each test is to be made with the control of 
normal serum, without dilution and in dilutions of 
20-50 and 100. Normal serum gives no precipitate. 
Carcinomatous serums give a distinct clouding. 

If the extract is usable the procedure is as follows: 
Blood serum obtained from blood which has been 
clotted for many hours but not more than two days 
is taken. Ten drops of the blood serum and 2 cc. 
of the extract in one tube and a like quantity of the 
serum and 2 cc. of a control solution in the other. 
The control solution must be prepared in the same 
way chemically (100 cc. of solution contains 5 cc. 
of 5 per cent acetic acid neutralized with sodium 
carbonate) as the test solution. 

(B) Diagnostic Results. Of 113 cases so tested 


II, or 12 per cent, were failures. Not all cases 
gave positive results on the first examination. 
The serum cannot be taken if the patient has fever, 
nor during the time of digestion. In 3 of 9 cases 
of diseases of the liver the reaction was not distinct- 
ive. No other disease, however, shows a constant 
positive reaction. In 2 cases, in spite of cachexia 
from sarcoma and tuberculosis results were nega- 
tive. In 8 cases after radical operation the solu- 
bility reaction was negative, the protective reaction 
positive. In 4 cases of beginning carcinoma the 
results were positive. 

In conclusion, the writer states first, in 88 per cent 
of 113 cases the positive diagnostic result was ob- 
tained. Second, early diagnosis is possible; third, 
after total extirpation of the carcinoma there is 
seen solubility conditions as in the normal serum, 
but a protective reaction as in the existing carcinoma. 


My Operative Results in Brain Tumor (Meine 
Operationresultate bei Hirntumoren). A. FREIHERR 
v. EISELSBERG. Wien. klin. Wochnschr., 1912, Xxv, 17. 


This consists of a report on 100 cases as follows: 
43 trepannings because of brain tumor (32 properly 
diagnosed, 11 failures in diagnoses); 22 trepannings 
on account of cerebellar tumors (11 proper diagno- 
ses, 11 failures); 12 trepannings because of cere- 
bellar pontine tumors (12 operations because of 
hypophyseal tumors, to palliative operations). 
If the 13 cases of hypohpyseal tumor and 10 of 
simple decompression operation are subtracted 
from the roo cases there are left 77 operations for 
brain tumor. Of these 77 cases, 48 died, 32 as the 
result of the operation (shock, 22; infection, 6; 
pneumonia, 3; embolism, 1). Of the other 16 cases 
all died as a result of recurrence or of infection. 
Of the 29 remaining cases the further fate of 4 is 
unknown. This leaves then 25 cases; of these 12 
were cerebral tumors in which the tumor was re- 
moved two months to five years ago; 8 cases where 
decompression was done without removal of the 
tumor; 4 cases of acustic tumors; 1 cerebellar tumor. 
In regard to postoperative complications in the 
experience of von Eiselsberg, paralyses have been 
rather common but these have always essentially 
bettered and finally completely disappeared. The 
author thinks that the results herein tabulated give 
a much greater mortality than one would expect 
in reading the literature, but he thinks that this is 
because most writers who have reported cases in 
the literature have reported only single cases or 
else a small series. He feels that in spite of the 
bad results the operation is justified, since the out- 
look without operation is almost absolutely bad 
and the suffering is terrible. Of the 12 cerebral 
tumor extirpation cases yet living, 4 are glioma, 
6 endothelioma, 1 angioma, 1 melanosarcoma. 
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The Use of Intra-articular Silk Ligament for 
Fixation of Loose Joints in the Residual 
Paralysis of Anterior Poliomyelitis. BERNARD 
BARTOW AND WILLIAM WARD PLUMMER. Am. Jour. 
Orth. Surg., August, 1911. 


The authors describe the technique of the intro- 
duction of paraffined silk into the knee and ankle 
joints, in four cases of poliomyelitis, to prevent 
flail joints. The object was to supplant the opera- 
tion of arthrodesis with a procedure which would 
hold the bones in position for good function, and 
still allow of some motion. Flaps were turned up 
over the joints so as to expose, but not open, the 
capsule. The silk was introduced through the 
bones via drill-holes and the corresponding surfaces 
of opposed bones were firmly fixed in apposition by 
carrying No. 20 paraffined silk from one side of the 
joint to the other and tying firmly. The method by 
which the patella was included in the ligatures 
about the knee was very ingenious. The authors 
state: “The silk ligaments (which in reality were 
both intraosseus and intra-articular), when placed 
within the joint, were intended to act as check bands 
to hold the foot or leg in the axis of weight and pre- 
vent recurrence of malposture when standing. At 
the same time binding more tightly together the 
loose articular surfaces they would undoubtedly 
furnish better conditions in the joint for transmitting 
weight. Placed within the synovial cavity and 
buried in the bones adjacent to the joint, the arti- 
ficial ligaments were expected also to act as irritants 
in those tissues, and excite a moderate degree of 
reactive inflammation, the exudates of which, 
becoming organized, would exert a further limiting 
effect on motion in the joint. Finally, the ligaments 
themselves would become the centers of organizing 
processes that after a time would further reinforce 
the fixation.” 

Four months after operation the silk showed no 
tendency to cut its way out of the joint, or cause 
sloughing of the tissues in contact with it. There 
was about 20 degrees of flexion at the knee and some 
motion in pronation at the ankle. The tenderness 
had practically disappeared and was greater when 
tension was put upon the silk by attempted motion 
than when pressure was made in the joint by weight- 
bearing. J. L. Porter. 


A. STEINDLER, M. D. 
H. WInNeEtT Orr, M. D. 


The Treatment of Lateral Curvature of the 
Spine. RosBert W. Lovett AND JAMES WARREN 
Sever. Jl. Amer. Med. Assn., Sept. 2, 1911. 

The reviewer begs to comment on this important 
paper, not with a view to controverting any of the 
excellent ideas expressed or of suggesting improve- 
ments in the methods of treatment proposed, but 
to call attention to certain features of somewhat 
minor detail which admit of a little different inter- 
pretation that than given by the authors. 

At the outset, the authors say, “treatment of the 
severer types of the affection is a bone and not a 
muscle problem.”” The reviewer takes the position 
that this should read ‘“‘is a bone as well as a muscle 
problem.” 

Much of the failure which has followed exercise 
and massage treatment of spinal curvature is a 
result of the fact that massage treatment continues 
the development of strong muscles which partly 
lie at the bottom of the original disturbance and 
at the expense of weak muscles, which, because of 
overstretching, have yielded to deforming tendencies. 

It is quite true, as the authors state, that the bony 
structures are susceptible of alteration in form and 
changed directions of growth. In the organic 
forms of scoliosis marked malposition usually pre- 
cedes any discoverable changes in the bony structures 
(before fixed deformity has occurred) and, therefore, 
before important changes in the shape or structure 
of the vertebra and other bony elements connected 
with the spinal column. There is overcontraction 
and overdevelopment of the muscles on the concave 
side of the deformity and overstretching and weak- 
ening of the muscles on the convex side. 

The reviewer is one of those who strongly believe 
that, except in those cases where primary bone 
defect or actual bone injury result in deformity, 
weakening of the muscles in one way or another or 
overstretching and -overcontraction of muscles is 
responsible for scoliosis as well as many other 
deformities in conneciion with which later on ex- 
tensive alteration in the relation of bones or in 
their shape and structure may be found. The club 
feet which follow infantile paralysis and which 
resemble in absolutely every particular the club 
feet of congenital origin suggest what is true of 
postparalytic scoliosis. 
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The treatment which the authors of this article 
have used and the undoubtedly excellent results 
obtained eminently justify its wider adoption by 
those who are engaged in the care of such patients. 
As a corollary to the views already expressed, how- 
ever, the reviewer desires to request consideration 
of the effect upon the muscles produced by this 
treatment as well as the effect upon the bones. 
The effect of relaxation of paralyzed or weakened 
muscles and the prevention of overcontraction of 
those which tend to become shorter and stronger, 
by suitable fixation apparatus when applied to the 
extremities is wel! known; and the similarity of con- 
ditions in the extremity and in the muscles about 
the spinal column is sufficiently great so that similar 
effects from similar methods can readily be obtained. 

Attention has repeatedly been called to the 
resumption of function by apparently completely 
paralyzed muscles in the extremities when suitable 
overcorrection and retention with plaster paris is 
carried out. That this same recovery can take 
place in weak muscles on the convex side of a spinal 
deformity is not too much to believe, and the reviewer 
is of the opinion that this has been a factor in the 
splendid results obtained by Dr. Lovett and Dr. 
Sever as well as the changed direction of bone 
growth which they have undoubtedly also effected. 

These methods of treatment proposed by Dr. 
Lovett and Dr. Sever have been tried out at the 
Nebraska Orthopedic Hospital, and our experience 
entirely justifies the enthusiasm which Dr. Lovett 
and Dr. Sever manifest for them. 

H. WINNETT ORR. 


Coxa Vara. PELTESOHN. Zeitschr. fiir orthop. Chir., 
bd. xxviii, 1911. 

In a treatise on the etiology and pathology of 
coxa vara, Peltesohn makes the following distinc- 
tions: 1. Cases of (juvenile) coxa vara due to 
trauma without rickets. 2. Cases of rachitic 
involvement of the femora with trauma, followed by 
coxa vara. 3. Merely rachitic coxa vara without 
trauma. 

The first group is very rare, though cases have 
been reported by Joachimsthal and others. The 
second group is the most frequent, though trauma 
if not always mentioned in the history where it may 
have had a decided influence upon the occurrence 
of the deformity. The third group, the primary 
rachitic coxa vara, again is rare in children as a 
deformity of the neck while it is more frequent 
as trochanteric form. 

As to the prognosis, the author objects to Hoffa’s 
idea that the oblique direction of the epiphyseal 
line signifies unfavorable prognosis, as this is found 
in severe and genuine rachitic coxa vara. The 
author considers the prognosis as favorable in 
arcuar coxa vara with normal position of the epi- 
physeal line. In cases, however, where there is an 
abduction torsion of the head spontaneous cure 
can not be expected. Relief from weight bearing 


is necessary, as the weight finally increases the de- 
formity so as ultimately to make the joint absolutely 
useless. Cases in which the condition has recently 
developed should be treated with plaster spica or 
extension. Later on forcible redressment may be 
performed. Old and highly deformed and disabled 
cases require operation. A. STEINDLER. 


Tendoplasty. WetztEr. Zeilschr. fiir orlhop. Chir., 
bd. xxviii, 1911. 

Wetzler has made extensive studies on the ques- 
tion of tendon transplantation and his experiments 
are well worthy of consideration since he arrives, 
at conclusions which differ in regard to some facts 
heretofore taken more or less as granted. He asserts 
that paralyzed tendons do not stretch to.an abnor- 
mal extent nor do they tear as easily as assumed. 
Sutures anchored to paralyzed tendons stand trac- 
tion quite well, contrary to the ideas expressed by 
Lange. In this point of view the author is an advo- 
cate of Vulpius’ tendon suture, which is perfectly 
able to withstand a considerable amount of trac- 
tion. The author bases this opinion upon a num- 
ber of experiments, which tend to do away with the 
principal objections that have been raised, especially 
by Lange, against the Vulpius method of tendon 
suture. A. STEINDLER. 


Results Obtained from the Use of Tuberculin 
in Joint Tuberculosis. Grorce B. Packarpb. 
Am. Jour. Orth. Surg., August, bd. xxviii, tgt1. 

Packard reports the results of tuberculin treat- 
ment, in conjunction with protective and mechanical 
measures, in twelve cases of joint tuberculosis. 
Eight were adults and four children. Seven were 
complicated with abscesses or sinuses or both. All 
improved more rapidly after tuberculin was given 
than before, except one, the first one treated, in 
which the author believes the dose was too large 
(,coo0 mg.). Asa result of the experience with the 
above cases the author concludes: That cases 
doing well under conservative mechanical treat- 
ment do not need tuberculin. 

That it acts by stimulating activity at the site 
of the lesion and by increasing local and general 
resistance. 

That by such means it turns the scale in favor of 
recovery in those cases in which the destructive and 
reparative processes are so evenly balanced that 
little or no progress is being made. 

That in the“‘clinical method” of treatment where 
the object is to habituate the patient to the remedy 
by gradual increase of dosage, a marked reaction is 
an indication for reducing the dose. 

That treatment should be kept up constantly for 
several months, and then for some time longer with 
intermissions. 

That the use of autogenous vaccines in addition 
to the tuberculin, in cases with sinuses and second- 
ary infection, would possibly help. 

J. L. Porter. 
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Tue SurGicat Ciinics oF JoHN B. Murpuy, M. D., at 
Mercy Hospita, Cutcaco. Vol. I, No. 1. Phila- 
delphia and London: W. B. Saunders Company, 
February 1, 1912. 

It is with great interest that we have received 
and carefully perused the first number of the 
Surgical Clinics of John B. Murphy, which is a 
volume of 135 pages, of the medical journal type. 

This venture, which is a new one in surgical 
literature, was urged upon Dr. Murphy by a large 
number of his friends and finally accomplished 
through the enterprise of W. B. Saunders Company. 
It was with great reluctance that Dr. Murphy 
entered into this arrangement, and it was only 
when he was definitely assured that the material 
would be gathered from his daily clinics without 
submitting him to the responsibility of manu- 
script-making, proof-reading or any of the publi- 
cation details. 

The present volume is an outline of his Wednes- 
day and Saturday clinics in the form of a verbatim 
report taken by a stenographer in attendance, and 
edited by Dr. Murphy’s own hospital organization 
and the publishers. The result as shown in this first 
volume is little short of miraculous. One of the 
most trying proofs of a great orator is demonstrated 
in his power to impart his personality and magnet- 
ism to the transcription of an ordinary steno- 
graphic report. This Dr. Murphy has succeeded 
in doing. Not only is the meat of the clinics retained 
but also the impelling personality and_ stirring 
magnetism of the teacher. 

The description of technique is not labored with 
unessentials, but is definite enough to make a clear 
picture of the procedures. It is, in fact, a very 
satisfactory mirror of Dr. Murphy’s operating- 
room methods and a definite exemplification of his 
postgraduate and undergraduate method of clin- 
ical teaching. 

This publication will succeed in depicting pro- 
cedures and disseminating opinions months in 
advance of their appearance in ordinary medical 
journals and years in advance of book publications. 
It will have all the advantages and disadvantages 
of the propagation of new things, but the disad- 
vantages can safely be ignored when the new things 
and opinions are coming from a clinician of such 
ripe experience as is possessed by the author of 
these clinics. 

If Dr. Murphy will be content to have his clinics 
published according to his first agreement without 
worrying himself with unessential details of polish- 
ing and editing, his clinics will have a_ brilliant 


future. If he attempts more than this, he will 
adopt the ‘pace that kills” and the real thing that 
he alone can accomplish will be lost to the pro- 
fession. These clinics are to be published once 
in two months, or six times a year. This first num- 
ber contains articles on the following subjects: 
Carcinoma of the Breast; Lipoma of the Shoulder; 
Varicocele; Nerve Anastomosis; Salvarsan; Cyst- 
adenoma of the Breast; Pelvic Tumor; Exploratory 
Laparotomy; Fracture of the Patella; Blood-clot 
in the Bladder; Tuberculosis of Right Kidney; 
Charcot’s Disease of the Hip-joint; Epithelioma 
of the Nose; Nerve Anastomosis (The Musculo- 
spiral Nerve); Duodenal Ulcer; Hydrops; Heman- 
gioma of the Leg; Fistula in Ano; Arthritis of the 
Wrist-joint. 

Knowing as we do some of the difficulties in 
inducing Dr. Murphy to take up this work and 
some of the obstacles in blazing a new trail of the 
importance of this one, in medical literature, we 
must not lose sight of the enterprise and_ inde- 
fatigable work of the present representative of the 
publishers, in direct charge of the work, to whom 
more than any other one individual is due the credit 
of conceiving and carrying to a successful issue this 
initial success. 

FRANKLIN H. 


INFECTIONS OF THE HaAnpb: A Guide to the Surgical 
Treatment of Acute and Chronic Suppurative Pro- 
cesses in the Fingers, Hand, and Forearm. By Allen 
B. Kanavel, M. D., Assistant Professor of Surgery, 
Northwestern University Medical School; Attending 
Surgeon Wesley and Post Graduate Hospitals. 
Philadelphia and New York: Lea & Febiger, 1912. 

The publication of this book, which emphasizes 
the value of experimental work and careful clinical 
observation as the basis for surgical treatment, is 
especially timely, for there has been a tendency 
in recent years to neglect such surgical conditions 
as infections of the hand with their disastrous 
results in so many cases for other fields of surgery 
which have yielded more brilliant results with less 
expenditure of energy and patience. 

The first six chapters are devoted to general 
topics such as the history of hand infections, the 
different types of infections, general diagnosis, 
general principles of treatment, etc. The value of 
diagnosis as the basis for treatment, and the im- 
portance of differentiating between lymphangitis, 
tenosynovitis and fascial infections are emphasized 
in Chapter V. The importance of this chapter will 
be realized after the chapters dealing with the 
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results of infections of the different synovial sheaths 
and fascial spaces have been read. 

The chapter dealing with the general principles 
of treatment is characterized by saneness and con- 
servatism. Especial value attaches to the state- 
ment concerning the injurious effects of long con- 
tinued use of hard rubber drainage tubes in hand 
infections. The use of gauze covered with vaseline 
is especially emphasized by the author, for it 
drains and at the same time prevents pressure 
necrosis and the formation of extensive adhesions. 
The following is the author’s statement as to the 


value of Bier’s hyperemia in hand infections: ‘I. 


have found its chief value in three conditions: (1) 
In those conditions in which I wish to prevent the 
rapid absorption of toxins into the circulating blood, 
as for instance, in an acute lymphangitis, or imme- 
diately after incising virulent abscesses of the hand 
and arm where a marked constriction will reverse 
the lymph stream and tend to wash the toxins out 
into the wound, preventing absorption; (2) in those 
cases in which the process has become semichronic, 
with a low grade of infection; and (3) in the case. of 
localized abscesses which do not drain freely. Here 
the suction cup is of especial value. Beyond these 
conditions I must say I look upon it as a possible 
adjuvant in the treatment, but never as the primary 
factor.” 

Chapters VII and X, dealing with results of 
infections of the synovial sheaths and the different 
fascial spaces, are the most valuable in the book, 
as they form the basis for the diagnosis of the parts 
which are involved in the different forms of infec- 
tions and furnish a guide for the incisions which 
avoid injury to adjacent structures in the different 
cases. These chapters are profusely illustrated 
by X-ray plates taken after injections with a mass 
which casts a shadow and by diagrammatic drawings, 
so that the outlines of the different spaces can easily 
be made out and the directions in which the injec- 
tions mass passes after injection of the various 
sheaths. These chapters, as before said, are espe- 
cially valuable, for while the arrangement of the 
different synovial sheaths may be found in descrip- 
tive and surgical anatomies it is only in a book of 
this character that the equally important fascial 
spaces are considered. 

The treatment of acute suppurative tenosyno- 
vitis and a discussion of technic is given in chapter 
XVI. This chapter is profusely illustrated, showing 
the location and character of the incisions which 
should be employed in opening the different sheaths 
and the spaces involved. The importance of 
placing the incision so that the drainage may be 
efficient and the function ‘of the tendon still pre- 
served is especially emphasized. The illustrations 
accompanying the text indicate this better than 
any description. The chapter preceding the one 
just mentioned deals with general considerations 
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and a review of the literature concerning the 
treatment of acute suppurative tenosynovitis. We 
believe that much of this chapter might have 
been omitted to advantage, for the number of 
opinions given from different surgeons is confusing. 
The personal observations of the author are the 
more valuable, as they are based upon his actual 
experience. His own preference for the incision 
would have been somewhat more emphasized if 
this chapter were omitted or abridged. 

Chapters XVII and XVIII should be read by 
every physician and surgeon, as they indicate the 
incisions to be employed in the treatment of ab- 
scesses of the different fascial spaces. Everyone 
who has treated many hand infections has had 
great difficulty in securing proper and efficient 
drainage in many of these cases. Figs. go and gt 
indicate what results may be obtained in the worst 
types of neglected hand infections when incisions 
based upon accurate anatomical knowledge are 
employed. 

The book closes with chapters upon lymphatic 
infections, erysipelas, erysipeloid, gas bacillus, and 
anthrax infections, and the complications and 
sequel of infections of the hand. 

One of the most valuable features of the book 
is the citation of cases to show how closely clinical 
conditions relating to infections of the different 
spaces correspond to the experimental data. The 
volume, consisting of 438 pages, is of good paper, 
well bound and profusely illustrated. As stated 
in the beginning, the publication of this book is 
extremely timely. It is the most important con- 
tribution to the surgery of hand infections that has 
been made for several years. 

Dean D. LEwis. 


PriMER OF HyGIENE. By John W. Ritchie and J. S. 
Caldwell. Yonkers-on-Hudson: World Book Co. 


This book is one of the New World Science Series 
and is the same high-grade work found in the other 
two on Sanitation and Physiology. 

It is for use by the lower grade pupils and is well 
adapted to their instruction. Particularly com- 
mendable are the chapters on Foods and Their Uses, 
Adenoids and Enlarged Tonsils, and The Effects of 
Alcohol and Tobacco on the Body. 

Henry W. CHENEY. 
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Painless 
hypo-medication 


is not es a clinical fact. 


x Comparatively painless is, 


To prove it take 
one Hypo Tab Normal Salt $ & D 


one any other Hypo Tab S & D 

ten minims of clean freshly boiled water, shake to- 
gether a few seconds in a clean syringe and inject with 
your usual care and skill. You will then need no further 
“reasons why’ so many doctors prefer H. T.’s made by 


SHARP & DOHME ~ 
The Hypodermic Tablet People 
BALTIMORE, MARYLAND 


Wassermann Test 
Owing to the large number of Tests which we are making 


for the Profession, we are now enabled to reduce our price to 


$10.00. 


Upon requist we will send you a sterile‘ and rattling 
case with instructions for collecting the blood from your patient. 


Wassermann test for syphilis - $10.00 Bloodcoutt - - - + $3.00 
Urinalysis, chemical and meen 1.50 Tissues, pathological examination, 5.00 
Sputum and smears 1,00 Autogenous vaccines 10.00 
Widal test for typhoid - 1.00 Stock vaccines, per dozen 5.00. 


CHICAGO LABORATORY 
8 North State Street, Chicago Telephone Central 6239 


W. WEBSTER, M. D., Ph. D.- THOMAS L. DAGG, M. Cc. ’ 
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